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of filing. The Company assumed a retirement date of year-end 2032 in its Hibbard retirement 

scenarios, which MP stated is the earliest possible date due to transmission upgrades that 

would need to accompany a retirement. Decommissioning costs for HREC are estimated at 

approximately $10 million. If HREC were to be retired in 2032, as assumed in the study, the 

Company's avoided annual fixed O&M would be an estimated $7 million per year.62 The

remaining plant balances and O&M costs were factored into Encompass. 

Unlike its Encompass analysis of Boswell retirement, Minnesota Power initially "locked in" the 

MP Base Plan and MP Growth Plan and modeled the production cost effects of retiring Hibbard 

versus not. This meant that the Company did not examine how a Hibbard retirement would 

change the expansion plans themselves; instead it examined how a Hibbard retirement would 

affect the costs of the proposed expansion plans. The following shows the Company's results: 

Table A21. Cost Results, MP Hibbard Retirement Study, Base and Growth Plans under 

Mid/Mid Cost Condition, 2025-2039 ($billion) 

Expansion Plan Supply�;�;;/PVSC Hibbard No Retire Hibbard Yes Retire

MP Base Plan

MP +1100 Growth
Plan

Power Supply Costs
PVRR
PVSC

Power Supply Costs
PVRR
PVSC

$7.86 $7.85 

$8.40 $8.40 

$16.07 $16.14 

$11.15 $11.13 

$11.86 $11.85
$20.69 $20.76

The above table indicates that if no changes are made to either the MP Base Plan or MP Growth 

Plan, it is unclear whether retiring Hibbard is the cheaper option. Furthermore, the costs of a 

Hibbard retirement or not tend to be very similar; the difference in cost might not be 

meaningful. 

a. Staff Analysis

In its filing, Minnesota Power provided minimal discussion on its Hibbard retirement 

Encompass modeling results. PUC Staff requested that Minnesota Power examine whether a 

Hibbard retirement would have an expansion plan impact on the MP Base Plan and MP Growth 

Plan. 

The following table shows the expansion plan impacts on the MP Base Plan when Hibbard is 

retired in 2032. 

62 Petition, Appendix O at 15. 
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Table A22. Expansion Plan Impact, MP Hibbard Retirement in MP Base Plan, 2025-2039 (MW 
additions) 

B II Demand Total 
Forecast t

swe Hibbard Side Gas Renewables Storage Capacity uture R Add' • esources 1t1ons 

2/3 Gas No Refuel (MP Retire 100 650 400 100 1150 
Preferred) 
2/3 Gas Yes Refuel (MP Retire 100 750 500 0 1350 
Preferred) 

Minnesota Power noted the following: 
• With Hibbard retired, the gas additions were accelerated and incrementally higher

to replace capacity and energy lost due to the December 31, 2032, Hibbard
Retirement when compared to the MP Base Plan.

• When CFS compliance was enforced in the capacity expansion analysis an additional
100 MW of solar renewable generation was added to the system in the Minnesota
Power Base Plan to replace the biomass energy lost with Hibbard retirement.

Staff observes that the increase in a gas CC from 650 to 750 was not a fully optimized result, but 
what the Department refers to as "expert judgement" on the part of Minnesota Power's 
modeling analysts. 

Staff was unclear about whether MP used its Initial model or its Updated (CFP) model to 
perform the requested analysis. Unfortunately, this means the cost results differ depending on 
what the comparison for a "No Retire" would be: under the Initial PCM, results show that it is 
cheaper to keep Hibbard open, while under the Updated (CFP) PCM, results show that it is 
cheaper to retire Hibbard, at least under a base forecast. In any event, if the Initial PCM was 
used, Staff is concerned about relying on the results, as they reflect outdated (pre-OBBBA) 
assumptions. Furthermore, Staff's request was very limited to begin with, as Staff only 
requested the expansion plan modeling occur with MP's preferred plans already locked in. 

In sum, Staff concludes that the modeling conclusions reached by Minnesota Power regarding 
Hibbard are mixed. Staff recommends the Commission ask Minnesota Power to provide a new 
modeling study in the Company's next resource plan that adequately examines the expansion 
plan impacts and costs of a potential Hibbard retirement. (Decision Option 36) 
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D. Clean Firm Plan Analysis

After submitting its Initial Filing, Minnesota Power filed a Clean Firm Plan analysis as required 
by the Commission’s Order in the ALLETE acquisition proceeding. 

1. CFP Model Assumptions and Adjustments

The “pathways” modeled for the Clean Firm Plan included the following: 

1. No Gas (Updated “Wind/Solar/Storage”): This analysis examines portfolio of wind,
solar, and energy storage resources, without the addition of new natural gas
generation.63 This was an update to the Company’s prior “Wind/Solar/Storage” run
submitted in its initial filing. It uses a Full Retirement Boswell future.

2. No Combined Cycle Gas: This analysis replaces Minnesota Power’s proposed 750 MW
combined cycle (from the MP Base Plan) with renewable, storage, and CT resources.
This pathway uses the 2/3 Gas Refuel Boswell future.

3. Reduced Gas Capacity Factor: This analysis reduces reliance on natural gas capacity by
decreasing the annual capacity factor of all gas generation to 10%. This pathway uses
the 2/3 Gas Refuel Boswell future.

4. Minimize Gas: This analysis explores a potential resource portfolio that minimizes
reliance on CC natural gas capacity by reducing the proposed 750 MW CC to a 650 MW
CC. This pathway uses the 2/3 Gas Refuel Boswell future.

Note that the Updated “Wind/Solar/Storage” scenario used a different Boswell future (Full 
Retirement) than the other three CFP scenarios (2/3 Gas Refuel). After Minnesota Power 
submitted its initial CFP filing, the Company later provided its MP Base Plan with updated CFP 
assumptions (described below) so that the MP Base Plan could be compared directly compared 
against the CFP pathways. All of these scenarios were run under a base forecast and enforced 
compliance with the CFS. 

In the CFP analysis, Minnesota Power made the following additional updates to its model: 

• The Company added one new resource alternative as an option for the model to select
in its capacity expansion analysis: a “surplus/replacement interconnect solar farm.”64

This resource reduced capital costs, recognizing the benefits of using a surplus or

63 Minnesota Power noted that nuclear generation was not considered in this pathway due to the nuclear 
moratorium in the State of Minnesota, as well as the unlikelihood that new SMR nuclear generation could be 
operational in time to meet Minnesota Power’s cease coal operations date in 2035. 
64 Staff notes that the use of the term “surplus” in this context refers to a resource (like solar) that uses the same 
interconnection as another resource (in this case, a refueled gas plant); the solar generation is fed into the grid 
during the hours in which the refueled gas plant may not be generating energy. An analogy would be a time share: 
the gas and the solar have a time share on the existing interconnection, but the approved interconnection amount 
does not increase due to this “surplus” solar energy. In these types of situations, resource accreditation at MISO 
depends on the specific circumstances. 
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replacement interconnect at an existing generation facility, such as Boswell.65 
• Updates to the Production Tax Credit and Investment Tax Credit resulting from Public

Law. No. 119-21.66

• Updates to hourly wind profiles to improve weather correlation between wind farms.67

Minnesota Power stated that the Company also used updated externality values, resource cost 
assumptions, and Minnesota Power’s enhanced reliability criteria, athough Staff was unable to 
find further information on these updates.68 

2. Expansion Plan Results

Like the modeling in its initial filing, Minnesota Power performed a two-step capacity expansion 
plan, followed by production cost modeling.69 Minnesota Power’s CFP expansion plan modeling 
included at least 13 expansion plans, covering the following: 

• 1 expansion plan representing the Updated Wind/Solar/Storage scenario using a
Mid/Mid cost condition run under a base forecast; and

• 12 expansion plans representing three CFP Pathways x four Reg/Env cost conditions,70

run under a base forecast;

The Department provided a helpful breakdown of near-term versus long-term CFP expansion 
plan results, including a comparison of the MP Base Plan (called Preferred Plan in figure).71 

65 Clean Firm Plan at 15. 
66 Clean Firm Plan at 15. 
67 Dept Initial Comments, Attachment 6. 
68 Clean Firm Plan at 16. 
69 This was confirmed by the Department, who noted that in the CFP first capacity expansion step, Minnesota 
Power allowed two different partial unit runs: one where all technologies were available for selection and a second 
in which combined cycle resources were excluded. 
70 Specifically the Mid/Mid (MN Reference Case), High/High, Low/Low, and No/No cost conditions. Recall that the 
required No/High and No/Low futures produce the same expansion plans as the No/No future and so only need to 
be examined as production cost sensitivities.  
71 Note that although most of Minnesota Power’s CFP modeling cannot be compared to its initial Petition 
modeling, in this case it can because Minnesota Power re-ran its MP Base Plan through its updated PCM. 
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Table A23. Near Term Expansion Plans, CFP Pathways vs. MP Base Plan under Mid/Mid Cost 
Condition, 2025-2030 (MW additions)72 

Table A24. Long Term Expansion Plans, CFP Pathways vs. MP Base Plan under Mid/Mid Cost 
Condition, 2031-2039 (MW additions)73 

3. CFP Cost Results

The Department again provided a helpful set of tables comparing the cost results of the CFP 
Pathways versus the MP Base Plan. The following three tables show the results under Mid/Mid 

72 Dept Initial Comments, Attachment 6, Table A6-7. 
73 Dept Initial Comments, Attachment 6, Table A6-8. 
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(MN Reference Case), High/High, and Low/Low cost conditions. 

Table A25. Costs, CFP Pathways and MP Base Plan under Mid/Mid Cost Conditions, 2025-2039 
($billion)74 

Table A26. Costs, CFP Pathways and MP Base Plan under High/High Commission Cost 
Conditions, 2025-2039 ($billion)75 

Table A27. Costs, CFP Pathways and MP Base Plan under Low/Low Commission Cost 
Conditions, 2025-2039 ($billion)76 

MP provided the following figure to show the Power Supply costs (i.e., costs without any 
regulatory or environmental costs) on a per-MWh basis over time. Recall that the updated 
Wind/Solar/Storage scenario below used a different Boswell future (Full Retirement) than the 
other four plans plotted (2/3 Gas Refuel). 

74 Dept Initial Comments, Attachment 6 at 7, Table A6-4. 
75 Dept Initial Comments, Attachment 6 at 7, Table A6-6. 
76 Dept Initial Comments, Attachment 6, Table A6-3 at 7. 
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Figure A9. Power Supply Cost Results, CFP Pathways vs. MP Base Plan, 2025-203977
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4. CFP Carbon-Free Standard Performance

Like in its initial filing, Minnesota Power provided minimal information concerning the CFS 
performance of the CFP pathways. However, the Company did provide the following projected 
2035 results for carbon-free generation: 

Table A28. Minnesota Power's Projected 2035 Carbon-Free Generation for each CFP Pathway 

(% of Retail Sales)78 

Staff notes the Company projects its MP Base Plan to achieve [TRADE SECRET DATA BEGINS ...

- ... TRADE SECRET DATA ENDS] carbon-free generation in 2035.

5. Emissions and Gas Usage

Minnesota Power also looked at emissions by pathway and fuel usage by pathway, producing 
the following two similar charts: 

77 Clean Firm Plan, Appendix, Figure 11 at 24. 
78 Clean Firm Plan, Appendix, Table 6 at 20. 
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Figure A10. Projected Carbon Emissions by Pathway (short tons)79 

Figure A11. Projected Fuel Consumption by Pathway (mmBtu)80 

79 CFP Filing, Figure 7 at 27. 
80 CFP Filing, Figure 7 at 27. 
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Minnesota Power noted that the No CC Gas has more emissions because it relies more heavily 
on CTs. MP stated that a CT unit is subject to more stringent operating limits and requires 40% 
more natural gas to produce the same amount of energy as a CC, which increases fuel costs, 
carbon emissions, and pipeline use. As a result, the No CC Gas pathway has higher fuel use and 
lower efficiency. 

Staff notes the Company did not provide a comparison of emissions or gas usage with its MP 
Base Plan. 

E. Reliability Modeling

In its Initial Filing, Minnesota Power performed three different reliability assessments: a study 
in EnCompass to evaluate the Company’s current energy needs; an LOLE study for select plans 
in SERVM, and; an Extreme Event Analysis evaluating the performance of those same select 
plans under a Winter Storm Uri-like event. For the Clean Firm Plan, the Company again 
performed a LOLE Study and a Winter Storm Uri analysis. For each CFP pathway, the Company 
also evaluated winter peak readiness and performed an energy adequacy study in EnCompass. 

In its CFP filing, Minnesota Power provided additional context about MISO’s current reliability 
outlook. Specifically, the Company noted that MISO’s reserve margins have been declining and 
are expected to continue declining as a result of retirement of thermal units and increased 
intermittent resources. Minnesota Power concluded by noting that “[e]ach utility must be 
prudent in its forward planning to ensure the system does not degrade [in reliability] and create 
an increased risk of unserved energy and blackouts by increasing the reliance on MISO footprint 
for core reliability attributes.”81  

For context, MISO plans to what is called a “1 in 10” LOLE standard. This means that the 
maximum number of days when “load loss” events occur over ten years would be the 
equivalent of one day, with LOLE units reported in “event-days per 10-year-period.”82 
Alternatively, this could be conceptualized on an annual scale, with the standard of 0.1 event-
days per 1 year period. If Minnesota Power were to plan to this same 1 in 10 LOLE standard, the 
Company would be assuming that it operates as an island with no access to MISO. Since in 
reality Minnesota Power operates within MISO, it does not plan to a 1 in 10 LOLE standard; MP 
stated that part of the purpose of benchmarking its LOLE results in the current study is to begin 
to understand the appropriate LOLE standard to which it should plan. 

Ultimately, however, LOLE is a frequency metric; it does not measure the depth (MW) or 
duration (time) of unserved energy during a given loss of load event. For this reason, reliability 
studies should look at multiple metrics in addition to the number/frequency of events (LOLE), 

81 Clean Firm Plan, Appendix at 12. 
82 Staff notes that there is no standard definition of how the “1-day-in-10-years” is interpreted from an hourly 
perspective; while it is not wrong to say “24 event-hours in 10 years,” this is thought to imply a less reliable 
system, and so resource adequacy planners will usually refer to “1 event-day in 10 years.” 
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such as the duration (LOLH/LOLD) and the magnitude of the events (EUE). When multiple 
metrics are considered, reliability analysts refer to this as a “multi-metric approach.” 

For clarity and consistency with the Company’s filing, Staff will refer to a “load loss event” as an 
“unserved energy event.” 

1. Energy Need Study

First, Minnesota Power evaluated in EnCompass its current energy need under the AFR2024 
base and growth (+1100 MW) forecasts. For this analysis, the Company assumed that BEC 3 is 
retired by 2030 and BEC 4 is retired by 2035 (Full Retirement Boswell future) and that only the 
capacity additions approved in the 2021 IRP were added. The Company ran the model without 
new resource additions allowed and arrived at the following energy need metrics, noting a 
significant need for new resources in both load scenarios: 

Table A29. Minnesota Power’s 2035 Energy Need Metrics for Currently Approved 2021 IRP 
Plan, Base vs. Growth Forecasts83 

Note that the above table provides information on the frequency, magnitude, and duration of 
events. 

Next, Minnesota Power locked in the renewable resources (i.e., wind, solar, hydroelectric, and 
biomass) of its MP Base Plan and MP Growth Plans and ran these scenarios through its 
production cost model.84 The point was to evaluate specifically which gas and storage resources 
would be dispatched under such an analysis; or, as the Company puts it, Minnesota Power “is 
evaluating the dispatchable generation characteristic needs after meeting the CFS requirements 
in 2035.”85 For year 2035, the Company found: 

83 Petition, Appendix K, Table 11 at 24. 
84 Staff was unable to verify this “locked-in” treatment from Minnesota Power’s modeling files, but Minnesota 
Power’s filing suggests this was the treatment. Petition, Appendix K at 25. 
85 Petition, Appendix K at 25. 
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• 123 dispatch events (period of hours in which dispatchable generation is needed);
• 84 dispatch events that lasted under 100 hours and 39 dispatch events that lasted over

100 hours;
• The need for continuous energy dispatch for longer than 100 hours represented 70% of

the energy need—i.e., while the shorter dispatch events are more numerous, longer
dispatch events tend to be greater in magnitude.

Although the study helped the Company identify the characteristics of its dispatch needs, it was 
not without its faults: Minnesota Power noted that while a dispatch event could be an 
indication of energy storage duration needs (i.e., whether should the Company be installing 4-
hr vs 8-hr vs 100-hr batteries, for example), a dispatch event met with storage does not 
consider the resources needed to charge the storage system, nor losses in the energy storage 
system.86 However, Minnesota Power was able to generally conclude that currently available 
storage technologies are likely inadequate (or not cost-effective) for minimizing the Company’s 
projected unserved energy risk. 

2. LOLE Studies

Minnesota Power hired PowerGEM, LLC (formerly Astrape Consulting) to evaluate different 
futures using a Loss of Load Expectation analysis using the SERVM model.87 The Company 
stated that its goal in performing the LOLE studies was to gain insights and develop a 
benchmarking tool for the Company’s unserved energy risk. 

Initial Filing 

In its Initial Filing, Minnesota Power studied four plans under the LOLE evaluation: its existing 
system, MP Base Plan, MP Growth Plan, and the Wind/Solar/Storage plan.  

The below figure shows the results of this analysis: that the existing power supply resulted in 10 
event-days per year of unserved energy (compared to MISO’s standard of 0.1 event-days per 
year of unserved energy). MP Base Plan had 17.5 days per year of unserved energy, and the 
Wind/Solar/Storage scenario had 183.6 days per year of unserved energy. Although Minnesota 
Power stated that it evaluated the MP Growth Plan, it did not provide these LOLE results. 

86 Petition, Appendix K at 25. 
87 Minnesota Power stated that the SERVM model is used by MISO for its Resource Adequacy construct and is 
accepted by NERC to demonstrate resource adequacy of a system. Petition, Appendix K at 26. 
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Figure A12. Minnesota Power’s LOLE Modeling Results, March 2025 Filing (Event Days/Year of 
Unserved Energy)88 

These results show the frequency metric (LOLE). Minnesota Power did not provide specific 
information on the magnitude or duration of these events, but noted: 

• The Wind/Solar/Storage scenario had multiple events that lasted over a day. Staff notes
that MP did not report whether this was true of the other scenarios as well.

• The Wind/Solar/Storage EUE reliability metrics in SERVM were insufficient.89 Staff notes
that metrics were not provided in the filing, nor were the EUE metrics of other pathways
discussed.

Minnesota Power concluded that the MP Base and MP Growth Plans have equal to or a higher 
level of energy adequacy reliability compared to the existing portfolio today.90 It is unclear to 
Staff how this conclusion was reached, given the results of Figure A12 above. 

Clean Firm Plan Filing 

For its Clean Firm Plan filing, Minnesota Power evaluated six futures: its existing system, four 
CFP pathways, and its proposed Base Plan. 

The below figure shows the results of this analysis: the existing power supply resulted in 37 
event-days per year of unserved energy; the CFP pathways ranged between 23 event-days per 
year (under Minimize Gas) and 105 event-days per year (under Reduced Gas CF), and; the MP 
Base Plan resulted in 16 event-days per year. Again, this is compared to MISO’s standard of 0.1 
event-days per year. Note that the existing system and Base Plan results changed from the 
Initial Filing results, presumably due to updates to the Company’s SERVM model. 

88 Petition, Appendix K, Figure 11 at 27. 
89 Petition, Appendix K at 20. 
90 Petition at 72. 
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Figure A13. Minnesota Power’s Original LOLE Modeling Results, CFP Filing (Event Days/Year 
of Unserved Energy)91 

Minnesota Power noted that two pathways—No CC Gas and Reduced Gas Capacity Factor—
resulted in around 100 days per year where Minnesota Power would be required to rely on 
generation from MISO. Minnesota Power appears to have attributed this to these plans adding 
650 MW of CTs, which operate significantly less frequently than CCs, meaning that unserved 
energy events occur more frequently. The Company found these LOLE metrics unacceptably 
high, and so Minnesota Power added 650 MW of additional CT resources to each pathway, 
outside of the optimized EnCompass results. 

The following shows the updated results, after Minnesota Power added an additional 650 MW 
of CTs to the No CC Gas and Reduced Capacity Factor pathways: 

91 Clean Firm Plan, Appendix, Figure 4 at 13. 
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Figure A14. Minnesota Power’s Updated LOLE Modeling Results, CFP Filing (Event Days/Year 
of Unserved Energy)92 

Ultimately, Minnesota Power found that the No CC Gas (with the additional CTs beyond the 
EnCompass optimized additions) and Minimize Gas CFP pathways performed better than 
today’s power supply in terms of LOLE results, whereas the Updated Wind/Solar/Storage and 
Reduced Gas Capacity Factor pathways performed worse. 

In its CFP LOLE analysis, like in its Initial Filing, the Company only provided the frequency of 
events, not the magnitude or duration of these events. 

3. Extreme Event Analysis

For its hourly extreme event analysis, Minnesota Power looked at the performance of plans 
using hourly information of a Winter Storm Uri-like event, which occurred from February 13-17, 
2021. Minnesota Power described Uri as a “multi-day event of high demand due to extreme 
cold combined with stretches of low renewable production and higher forced outages of 
traditional resources.”93 The Company did not specify how it developed its load forecast for this 
analysis. 

Initial Filing 

In its Initial Filing, the Company examined four plans: MP Base Plan, MP Growth Plan, 
Wind/Solar/Storage Plan, and a 2021 IRP Case, which assumes a base load forecast, Full 
Retirement at Boswell, and an expansion plan in which no additions are made beyond what has 

92 Clean Firm Plan, Appendix, Figure 5 at 14. 
93 Petition at 81. 
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currently been approved by the Commission from the 2021 IRP. The results of each plan 
performance during Uri are shown in the following figures: 

Figure A15. Minnesota Power’s 2021 IRP Case Plan Performance During Uri Event (Full 
Retirement at Boswell)94 

Figure A16. Minnesota Power’s Base Plan Performance During Winter Storm Uri Event (2/3 
Gas Refuel at Boswell)95 

94 Petition, Appendix K, Figure 12 at 29. 
95 Petition, Appendix K, Figure 13 at 30. 
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Figure A17. Minnesota Power’s Growth Plan Performance During Winter Storm Uri Event (2/3 
Gas Refuel at Boswell)96 

Figure A18. Minnesota Power’s Wind/Solar/Storage Scenario Performance During Winter 
Storm Uri Event (Base Forecast, Full Retirement at Boswell)97 

96 Petition, Appendix K, Figure 14 at 31. 
97 Petition, Appendix K, Figure 15 at 32. 
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The following table shows MP’s Uri Analysis metrics: 

Table A30. Minnesota Power’s Uri Analysis Reliability Metrics98 

Minnesota Power concluded that the Uri Analysis demonstrates that the Company can reliably 
serve customers during a similar type of event under both the MP Base Plan and MP Growth 
Plan. Minnesota Power further concluded that this was not the case under the 
Wind/Solar/Storage Plan, where the Company observed large amounts of unserved energy. 
Minnesota Power noted that although the Wind/Solar/Storage plan could meet the Company’s 
capacity needs, it did not meet the Company’s reliability needs. 

Clean Firm Plan Filing 

For its Clean Firm Plan filing, Minnesota Power evaluated five futures under a Winter Storm Uri-
like event: the four CFP pathways, and, in lieu of the 2021 IRP Case, a new Base Case in which 
only BEC 4 is removed. The Company did not provide the Uri charts as shown above, and also 
provided fewer and less descriptive metrics compared to its Initial Filing. 

The following table shows the CFP Uri Analysis results. Since the Company was less descriptive 
with its metrics, it is not entirely clear to Staff which metrics between Table A30 and Table A31 
correspond. However, it appears that No CC Gas, Reduce Gas CF, and Minimize Gas all 
performed as well as the Base Plan and Growth Plan from the initial analysis.  

98 Petition, Appendix K, Table 12 at 28. 
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Table A31. Clean Firm Plan Winter Storm Uri Analysis99 

Base Case 
with BEC 4 
Ceasing 
Coal 

1: Updated 
Wind/Solar/Storage 

2: No CC 
Gas 

3: Reduced 
Gas CF 

4: Minimize 
Gas 

Unserved 
Energy 
Hours 

139 78 0 0 0 

Max 
Unserved 
Energy MW 
in an Hour 

759 1050 0 0 0 

Minnesota Power concluded that the Updated Wind/Solar/Storage scenario presented the 
greatest risk during a Winter Storm Uri event. 

4. Winter Readiness

For its CFP only, Minnesota Power performed a Winter Readiness Evaluation on each of its four 
CFP pathways. 

Minnesota Power stated that its updated customer forecast (AFR2025) projected a winter peak 
in the 2035/2036 season of approximately 1650 MW, after distributed generation and demand 
response programs have been accounted for. The Company stated that “after ceasing coal 
operations at Boswell 4,” and assuming that Boswell 3 is refueled with natural gas, the 
Company’s projected capacity need for that season is 750 MW (and increases to 1100 MW if 
Boswell 3 is not refueled). 

Minnesota Power evaluated a situation in which resources have a reduced ability to contribute 
to this peak: gas resources are 100% available, batteries are at 50% capacity, and solar and 
wind have no contribution.100  

The Company provided the following table of expansion resources eligible to meet winter 
readiness criteria: 

99 Clean Firm Plan, Appendix, Table 2 at 10. 
100 The Company did not account for forced outages or reserve margins, which it stated would increase the overall 
need. 
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Table A32. Minnesota Power’s Winter Readiness Assessment of CFP Pathways101 

Minnesota Power concluded that three of the four CFP pathways (Minimize Gas, No CC Gas, 
and Reduced Gas CF) would meet the Company’s winter readiness criteria, but that the 
Updated Wind/Solar/Storage pathway does not have sufficient storage. 

Staff notes that to perform this evaluation, Minnesota Power essentially give each resource a 
winter accredited capacity, but it is unclear to Staff what MP has based this “accreditation” on. 

5. Energy Adequacy Study

For its CFP filing only, Minnesota Power conducted an Energy Adequacy Study in EnCompass. 
MP looked at five futures: its existing power supply and the four CFP pathways. 

First, Minnesota Power looked at data from 2035, immediately after BEC 4 ceases coal 
operations. The Company observed that months with the lowest level of renewable generation 
appeared to coincide with months with the highest level of unserved energy. Minnesota Power 
provided the following chart demonstrating this pattern: 

101 Clean Firm Plan, Appendix, Table 1 at 9. 
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Figure A19. Minnesota Power’s Projected Monthly Unserved Energy and Monthly Renewable 
Generation, 2035102 

The Company concluded that its currently approved renewable portfolio would likely be 
insufficient at meeting the hourly resource need for serving load. 

Next, Minnesota Power looked closer at the unserved energy over all 8760 hours of 2035, 
assuming that both Laskin and Hibbard continue to operate, and provided the following chart. 

Figure A20. Minnesota Power’s Projected Hourly Unserved Energy Duration Curve, 2035103 

102 Clean Firm Plan, Appendix, Figure 6 at 14-15. 
103 Clean Firm Plan, Appendix, Figure 7 at 16. 
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Minnesota Power stated that this chart demonstrates that there is a need for a 650 MW 
resource that operates at a 50% capacity factor. The Company further noted that if nothing is 
added to the current mix, Minnesota Power could experience more than 15 consecutive days of 
unserved energy. 

After this, Minnesota Power looked at the unserved energy metrics for each pathway, both 
under its base conditions and under a Low Wind Generation (-7% capacity factor) sensitivity. 
The Company found the following: 

Table A33. Minnesota Power’s Original Reliability Metrics for Clean Firm Plan Pathways, Base 
and Low Wind Generation Sensitivity (MWh)104 

Like with the LOLE analysis, the Company then added an additional 650 MW of CTs into both 
the No CC Gas and Reduced Gas CF pathways. This produced the following results: 

Table A34. Minnesota Power’s Updated Reliability Metrics for Clean Firm Plan Pathways, 
Base and Low Wind Generation Sensitivity (MWh)105 

Minnesota Power determined that, like with the LOLE results, adding the additional CTs 
dramatically improved the reliability performance of the No Gas CC pathway. However, the 

104 Clean Firm Plan, Appendix, Table 4 at 17. 
105 Clean Firm Plan, Appendix, Table 5 at 17. 
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Company ultimately found that the Minimize Gas plan had the strongest reliability 
performance. 

Finally, the Company noted that pathways that have higher levels of dispatchable generation 
with stricter capacity factor limitations (such as storage and CTs) would require significantly 
more infrastructure investments. Minnesota Power concluded that a plan that has less 
infrastructure investment would be more efficient. 

6. Future Reliability Modeling

In future resource plans, Minnesota Power stated that it will evaluate “renewable drought” 
periods into future event analyses. It specifically provided an example of 144 hours from 
January 26, 2020 to January 31, 2020 where wind generation significantly decreased all across 
MISO, providing the following graph: 

Figure A21. Minnesota Power’s Chart of a MISO Wind Generation Drought106 

F. MP’s Preferred Plans (MP Base Plan and MP Growth Plan)

Minnesota Power used the prior analyses to inform its proposed MP Base Plan and MP Growth 
Plan. Minnesota Power did not update either its MP Base Plan or MP Growth Plan as a result of 
the CFP modeling. 

The following tables show the expansion plan results obtained from similarly situated plans of 
the 85 modeled scenarios, for both the Base and Growth Plans. 

106 Petition, Appendix K, Figure 16 at 33. 
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Table A35. Capacity Additions, MP Base Plan and MP Growth Plan and Similar Modeled 

Expansion Plans, 2025-2039 (MW additions) 

Demand 

Forecast Scenario Side Gas Renewables Storage 

Resources 

2/3 Gas Refuel - No/No 105 650 

2/3 Gas Refuel - Low/Low 100 650 

2/3 Gas Refuel - Mid/Mid 100 650 200 

2/3 Gas Refuel - High/High 100 650 300 

2/3 Gas Refuel - CFS Constraint (Mid/Mid) 100 650 400 

MP Base Plan 100 750 400 100 

2/3 Gas Refuel - No/No 100 1600 400 100 

2/3 Gas Refuel - Low/Low 100 1600 400 100 

2/3 Gas Refuel - Mid/Mid 100 1600 1500 100 

2/3 Gas Refuel - High/High 100 1600 1600 100 

2/3 Gas Refuel - CFS Constraint (Mid/Mid) 100 1600 2400 400 

MP Growth Plan 100 1500 2400 300 

Note that neither the MP Base Plan nor MP Growth Plan actually reflect the results of any 

optimized modeled runs. The MP Base Plan is closest to the results of MP's modeled 2/3 Gas 

Refuel with the CFS enforcement, but MP adds an additional 100 MW of gas and 100 MW 

storage. 

The following table shows the MP Base Plan and MP +1100 Growth plan capacity additions by 

year, as they were modeled. 107 

107 Recall that the proposed MP Base Plan and MP Growth Pla n a re slightly different f rom what was a ctually 

mo deled. 
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Table A36. Capacity Additions by Year, MP Base Plan and MP Growth Plan, 2025-2039 (MW 

additions) 

Year MP Base Plan MP +1100 Growth Plan 

2028 100 MW Demand Response 100 MW Demand Response 

2030 200MWWind 
750 MW natural gas CC 

800MWWind 

2031 200MWWind 

2032 200MWWind 

200MWWind 

2033 200 MW Solar 

100 MW 4hr Storage 

2034 
250 MW natural gas CT 

200MWwind 

2035 
650 MW natural gas CC 

600MWwind 

2035 
650 MW natural gas CC 

200MWWind 

2035 

2037 100 MW 4hr Storage 

2037 

100 MW Demand Response (re-
100 MW Demand Response (re-

2038 up of program) 
up of program) 

200 MW 4hr Storage 

2039 

As noted earlier, MP re-ran its MP Base Plan through its Updated (CFP) PCM, and for this 

reason, we have a better sense of the Company's projected costs for the MP Base Plan. By 

contrast, the MP +1100 Growth Plan was only run through the MP Initial PCM in its sensitivity 

analysis, and was never run though MP's Updated (CFP) PCM which incorporated changes such 

as the updated PTC and ITC; as a result, any costs or CFS assessment of the MP +1100 Growth 

Plan will be outdated. 

The following table shows the MP Base Plan (updated) MP +1100 Growth Plan (outdated) costs 

under Mid/Mid (MN Reference Case) conditions: 

Table A37. Costs, MP Base Plan and MP Growth Plan under Mid/Mid Cost Conditions, 2025-

2039 ($billion) 

Plan 
Power 

PVRR PVSC 
Supply 

MP Base Plan $8.40 $9.00 $17.06 

MP +1,100 Growth Plan $11.15 $11.86 $20.69 
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The following table shows the MP Base Plan (updated) and MP +1100 Growth Plan (outdated) 

carbon-free percentages due to generation under Mid/Mid (MN Reference Case) conditions: 

Table A38. Percent Carbon-Free Generation of MP Retail Sales, MP Base Plan and MP Growth 

Plan under Mid/Mid Cost Conditions, 2025-2039 (%) 

Plan 2025 2030 2035 2039 

MP Base Plan 54.2% 81.9% 89.2% 88.2% 

MP Growth Plan 54.2% 81.8% 89.1% 88.7% 

For a further assessment of the MP Base Plan and MP Growth Plan CFS performance, see 

Section XVII of the Briefing Papers. 
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III. The Department’s Modeling

The Department’s process for reviewing utility capacity expansion modeling is as follows: 

1. Obtain base case file and the commands necessary to recreate the various
scenarios explored by MP;

2. Conduct a “matching analysis” to ensure the Department can replicate the
Company’s outputs;

3. Review the base case’s inputs and outputs for reasonableness;
4. Create a new base case, which includes any changes deemed necessary to

the Company’s base case;
5. Run scenarios of interest on the new base case to explore various risks and

alternative futures;
6. Assess the results of the scenarios and establish a new preferred case; and
7. Run scenarios of interest on the new preferred case to test the robustness of

the preferred case.108

Staff includes discussion on two Department models: the Department’s CEM and the 
Department’s PCM, both of which were run in EnCompass. The Department did not 
perform reliability modeling in SERVM, noting that since reserve requirement inputs 
from MISO and NERC are incorporated into EnCompass, the cost outputs of the 
EnCompass model already includes the Commission’s reliability criteria. 

A. Department’s Matching Analysis

In its matching analysis, the Department first ran Minnesota Power’s capacity expansion model 
unchanged. The Department then compared its own plan cost outputs to the Company’s plan 
cost outputs. The primary purpose of this step is to ensure that the Department is using the 
same data as Minnesota Power. As described by the Department, “a good indication of input 
data consistency between MP and the Department’s modeling (i.e., a successful ‘matching’) is 
that the cost of the plan produced by the Department’s modeling falls within the range of 
acceptable plan costs considered by EnCompass in MP’s CEM results.”109  

The Department concluded that, by and large, it was working with the same data as Minnesota 
Power. The Department successfully matched 71 of Minnesota Power’s 80 Base Case scenarios. 
The Department determined this was sufficient for its subsequent analyses, as only one of the 
unmatched scenarios was later included in the Department’s modified Base Case analysis.110  

Of the nine unmatched scenarios, the Department provided the following information: two 

108 Dept Initial Comments at 23. 
109 For a more in-depth description of how the EnCompass model uses Mixed Integer Programming, see Dept Initial 
Comments, Attachment 2. 
110 Dept Initial Comments at 25. 
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scenarios were unmatched because Minnesota Power’s model did not solve successfully; three 
scenarios were unmatched because the Department did not successfully run the scenario; and 
four scenarios were unmatched because the results fell outside of the acceptable cost range. As 
to the four that fell outside of the acceptable cost range, the Department noted that one 
potential reason could be that Minnesota Power and the Department used slightly different 
versions of EnCompass.111 

The Department additionally performed a matching analysis on Minnesota Power’s Clean Firm 
Plan analysis. The Department stated that it was able to match MP’s CFP results in all but a 
handful of scenarios,112 and concluded that the Company’s modeling was valid overall. 

B. Department Changes to Minnesota Power’s EnCompass Model

The Department made the following changes to Minnesota Power’s model before performing 
its own modeling.113 

• Refuel BEC 3 Only: The Department added the Refuel BEC 3 Only as a new Boswell
scenario in its modeling. Under this treatment, BEC 3 is refueled with natural gas by
2030 and BEC 4 is allowed to continue to operate with coal and is retired by 2035.
Refuel BEC 3 Only was modeled by the Department, but not MP or CEOs.

• PTC and ITC: Minnesota Power’s resource plan was filed prior to federal changes
eliminating the production tax credit, and thus the model’s new generic wind, solar, and
other resources are modeled with the PTC.114 The Department concluded that this is an
especially significant issue, as the repeal of the PTC directly affects the price
competitiveness of wind and solar resources compared to natural gas, and is likely to
make CFS compliance significantly more challenging.115 To account for this in its own
model, the Department removed the PTC for new solar and wind builds116 and modified
the ITC for energy storage, geothermal, and nuclear to include the planned 2035 sunset.

• SWLP Sales: Minnesota Power’s modeled forecast includes sales to Superior Water,
Light, and Power Co. (SWLP) in Wisconsin, rather than its Minnesota retail sales alone.
The Department concluded that because of this inclusion, Minnesota Power’s CFS

111 Minnesota Power used version 7.3.1, the Department used version 7.3.6. Dept Initial Comments at 25. 
112 The Department noted the primary reason for not being able to match the Company’s scenarios was because 
EnCompass ran out of memory. Dept Initial Comments, Attachment 6 at 6. 
113 The specific changes made by the Department to Minnesota Power’s model can be found in Dept Initial 
Comments, Attachment 4. 
114 This was later amended in the Company’s CFP model. 
115 Dept Initial Comments at 26. 
116 The Department noted that a facility cannot be eligible for the PTC if it is place in service after July 3, 2030. 
Since Minnesota Power’s model does not allow new wind and solar capacity additions until 2030, the Department 
simply removed the PTC for all new additions. 
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constraint would require more carbon-free energy than what the Company actually 
needs to meet the CFS requirements through generation.117 To account for this in its 
own model, the Department excluded sales to SWLP—which are expected to comprise 
about [TRADE SECRET DATA BEGINS …  … TRADE SECRET DATA ENDS] of 
Minnesota Power’s total retail sales during 2025-2039. Separately, the Department 
tested a different SWLP construct that includes SWLP sales (Dept Expanded CFS Case), 
discussed further below. 

• Manitoba Hydro Contract Expiration: Minnesota Power has a capacity and energy
contract with Manitoba Hydro that expires May 31, 2035 and an energy-only contract
with Manitoba Hydro that expires May 31, 2040.118 In its modeling, Minnesota Power
assumed both contracts would expire in 2050, meaning that the generation attributable
to Manitoba Hydro is included in the Company’s CFS calculations. The Department
changed the contract expiration dates in its modeling to reflect the actual contract
expiration dates. The Department noted that the capacity contract is set to expire the
same year as the planned Boswell 4 retirement, meaning that Minnesota Power would
have a combined 714 capacity deficit in 2035; this would also coincide with the 90% CFS
requirement.

• Biomass Eligibility for CFS: Minnesota Power’s resource plan assumes biomass is eligible
for the CFS. New generic biomass options include the existing Hibbard plant, a 50 MW
generic biomass option, and biomass/gas refuels of BEC 3 and BEC 4. However, the
Commission’s determination in Docket No. E999/CI-24-352 requires that biomass
resources only be eligible for the CFS if, under a fuel life-cycle analysis (LCA), the
resource’s emissions are lower than the emissions that would otherwise occur. The
Department concluded that since Minnesota Power did not yet present life-cycle
analysis results, it could not assume CFS eligibility for biomass resources.119 To account
for this in its own model, the Department excluded new and existing resource from CFS
eligibility.

• CT and CC Sizes: The Department noted that power plant sizes of new CT units and new
CC units available for capacity expansion are relatively large compared to Minnesota
Power’s peak load and planned retirements:

Small CT 233 MW 2030 Peak Load 1501 MW 

Large CT 417 MW 2035 Peak Load 1531 MW 

Small CC 643 MW BEC 3 Capacity 352 MW 

Large CC 722 MW BEC 4 Capacity 464 MW 

117 Dept Initial Comments at 26. 
118 Petition, Appendix C at 19-20. 
119 Dept Initial Comments at 27. 
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However, based on a review of the Energy Information Administration’s Form EIA-860, 
the Department concluded these proposed power plant sizes are in line with planned 
gas resource additions throughout the country.120 The Department therefore took no 
action in its own model on this front. 

• Other PPA Expiration Dates: Minnesota Power models contract expiration dates in 2050
for several renewable power purchase agreements, which is later than the planned
contract end dates. To account for this in its own model, the Department corrected the
renewable contract expiration dates.

• 100-Hour Battery Availability: Although the Department did not consider this a problem
in Minnesota Power’s model, the Department allowed the 100-hour iron air battery to
be built in 2030 instead of 2035 for all load forecasts. The Department notes that this
would allow the battery to serve as a potential resource after the BEC 3 retirement.

• Two-Step Expansion Plan and CFS Constraint: Minnesota Power used a two-step
capacity expansion process in order to reduce run times, which the Department
criticized as being too reliant on human judgement for gas resource additions121 and
preventing differences in gas capacity additions between carbon regulatory cost
scenarios.122 Staff discusses Minnesota Power’s two-step process in Section II.B.1 of this
Appendix.

The Department also used a two-step expansion plan, but did so to correct what the
Department identified as a “capacity spiral” associated with the model’s typical CFS
constraint.123 This is described by the Department thusly:

Enforcement of the CFS in MP’s IRP is a difficult problem due to the 
disallowance of energy exports during the capacity expansion 
process. The disallowance of exports is generally considered to be 
best practice to avoid a situation where EnCompass overbuilds 

120 Dept Initial Comments at 27-28. 
121 Dept Initial Comments at 28. Minnesota Power’s process is described in MP IR Response to Dept IR 0001 at 4. 
122 The Department noted that “Rather than selecting appropriate gas unit(s) for each individual scenario based on 
Step 1 results, MP makes a single selection for all regulatory cost scenarios within a given (load forecast) x (Boswell 
future) combination. This means that, in Step 2, and ultimately in MP’s final plans, gas capacity additions are not 
impacted by CO2 regulatory costs, even though regulatory costs impact gas additions in Step 1.” Dept Initial 
Comments at 28, Footnote 82. 
123 While the purpose of the Department’s two-step expansion plan was to impose a CFS constraint proxy, the 
Department also “locked in” certain resources between the first and second steps. Specifically, the Department 
allowed partial CTs to be built in Step 1, then forced the total Step 1 CT capacity into Step 2 as full units but allows 
the full CTs to be built in any year. This treatment of locking in CT resources is slightly more flexible than MP’s 
treatment of locking in all gas resources. 
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capacity in order to sell energy into the MISO market and make 
profits […] However, the disallowance of exports in EnCompass to 
avoid overbuild presents significant challenges for EnCompass to 
solve a scenario with the CFS enforced. After exclusion of biomass, 
the Department’s base case model only allows for wind, solar, and 
hydropower to meet the CFS. For the model to meet every MWh of 
the CFS requirement, it must store generation that would 
otherwise be curtailed. This dynamic leads to a capacity spiral that 
requires more generation and more storage to serve a smaller and 
smaller marginal CFS requirement.124 

In other words, the Department is concerned that the EnCompass CFS “constraint” is 
leading to an overbuild of Minnesota Power’s system. To address this, the Department 
included large CO2 cost adders—based on the Commission’s externality values—in the 
first step of its expansion plan, then removed these for the second step of its expansion 
plan and simply used the standard regulatory values.125 In other words, the Department 
used a CFS constraint proxy. 

C. Department’s Results

The Department first ran its Boswell futures under the base and +1100 forecasts.126 The 
following tables show the Department’s initial capacity additions, costs, and carbon-free 
generation percentages under the Mid/Mid cost conditions (MN Reference Case). 

124 Dept Initial Comments at 33. 
125 Recall that normally regulatory values affect the expansion plan while externality values do not; the 
Department’s change meant that the externality values would affect the expansion plan. The Department noted 
that for 2028, the three (low/mid/high) regulatory cost levels are $5/ton, $40/ton, and $75/ton, whereas the three 
externality cost levels are $156/ton, $259/ton, and $362/ton. The Department used these higher values as a CFS 
constraint proxy in Step 1. Dept Initial Comments at 39. 
126 Staff notes that initially the Department performed modeling without even the CFS constraint proxy. The 
modeling here only shows results in which the CFS constraint proxy has been enforced. 
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Table A39. Capacity Additions for Dept Boswell Futures, Base and +1100 Forecasts, 2030-2039 

(MW additions)127

Run Load Gas Gas Solar . 
G F 

Boswell Future DR 
CC CT PV Storage Wind 

roup orecast 

Base 

+1100

Refuel BEC 3 Only (Dept Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel BEC 3 Only (Dept Preferred) 

2/3 Gas Refuel 

Full Retirement 

0 722 

0 722 

0 722 

0 1,443 

0 1,443 

0 1,443 

0 100 0 

0 100 0 

152 200 100 

152 800 300 

233 800 100 

428 800 200 

In regards to the timing of the above additions, the Department offered the following figure, 

showing the Department's Base and Growth Case results (note that the Department refers to 

"Full Refuel" while Staff uses the term "2/3 Gas Refuel"): 

127 Dept Initial Comments, Table 12 a t  40. 

700 

700 

700 

2,400 

2,400 

2,400 
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Figure A22. Capacity Changes Each Year, Dept Boswell Futures, Base and +1100 Forecasts, 
2025-2039128 

The above expansion plans result in the following costs:129 

128 Dept Initial Comments, Figure 11 at 42. 
129 Staff notes the Department’s CEM did not select 100 DR in 2028, but this resource was included in the 
Department’s PCM. 
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Table A40. Costs for Department Boswell Futures, Base and +1100 Forecasts, 2025-2039 
($billion)130 

R L d 
Power 

un oa 

G F 
Boswell Future Supply PVRR PVSC 

roup orecast 
C osts 

Base 

BEC3 Only Refuel (Dept 
$8.42 $8.97 $16.59 

Preferred) 

2/3 Gas Refuel $8.20 $8.78 $16.75 

Full Retirement $8.49 $9.02 $16.63 

1,100 

BEC3 Only Refuel (Dept 
$13.37 $14.09 $23.12 

Preferred) 

2/3 Gas Refuel $13.38 $14.10 $23.12 

Full Retirement $13.57 $14.28 $23.23 

They result in the following CFS compliance percentages: 

Table A41. Percent Carbon-Free Generation of MP Retail Sales, Dept Boswell Futures, Base 
and Load Forecasts, 2030-2039 (%)131

Load 
Run Group 

F 
Bowell Future 2030 2035 2039 

orecast 

Dept Base Case 

Dept+ll00 

Growth Case 

Base 

1100 

D. Department Studies

BEC3 Only Refuel (Dept 
81.9% 93.3% 95.7% 

Preferred) 

2/3 Gas Refuel 81.9% 93.3% 95.7% 

Full Retirement 81.9% 93.3% 97.9% 

BEC3 Only Refuel (Dept 
82.1% 93.3% 93.0% 

Preferred) 

2/3 Gas Refuel 82.1% 92.1% 92.1% 

Full Retirement 82.3% 93.3% 92.3% 

The Department ran expansion plans on additional scenarios that were either 1) unexamined by 

Minnesota Power or 2) only examined as production cost runs by Minnesota Power. These 
included: 

130 Dept Initial Comments, Table 13 at 43. 
131 Dept Initial Comments, Table 14 at 44. 
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1. Dept Expanded CFS Case

Referred to previously, the Department ran a scenario that included sales to SWLP, consistent 
with how Minnesota Power’s model was structured. This was done because it was unclear to 
the Department what the exact contract terms were concerning REC transfer and ownership; if 
SWLP receives a pro-rated share of the RECs associated with electricity purchased from 
Minnesota Power, then it would be appropriate to include the SWLP sales in the CFS calculation 
requirement.  

The Department found that across Boswell futures, the Dept Expanded CFS Case resulted in 
increased additions of wind and solar but gas CC and CT additions did not change from the 
Base/Growth cases examined in Table A39 above.132 Typically, in both the Dept Base Case and 
Dept +1100 Growth Case, and across Boswell futures, adding back SWLP sales resulted in an 
increase of 400-600 MW of solar/wind capacity.133 

This may be in part due to the “capacity spiral” described earlier and exhibited in the Dept 
Expanded CFS Case. The Department provided the below table, which compared the Dept Base 
Case to the Dept Expanded CFS case in the Refuel BEC 3 Only future. It demonstrates how 
although SWLP sales only constitute [TRADE SECRET DATA BEGINS … … TRADE SECRET 
DATA ENDS] of the Company’s projected generation, the carbon-free capacity additions are 
proportionally much greater. 

Table A42. Capacity Additions, Dept Expanded CFS Case vs. Dept Base Case (Refuel BEC 3 
Only)134 

The Department also found that when compared to the Dept Base/Growth cases, and across 
Boswell futures, the Dept Expanded CFS Case resulted in higher Power Supply Cost and PVRR 
costs (Power Supply Cost + regulatory costs) and lower PVSC costs (Power Supply + regulatory + 
environmental).135 

This increase in renewable generation meant that when SWLP sales were added back, the 
carbon-free percentage [TRADE SECRET DATA BEGINS …  … TRADE SECRET 
DATA ENDS] under the base forecast and [TRADE SECRET DATA BEGINS …  … 

132 Dept Initial Comments at 45. 
133 The exception was in a Growth Full Retirement case, in which removing SWLP sales had the effect of increasing 
wind and solar builds by 1800 MW. 
134 Dept Supplemental Comments, Table 3 at 9. 
135 Dept Initial Comments, Attachment 5, Table A4-6. 
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TRADE SECRET DATA ENDS] under the growth forecast. The following table shows the impact 

of removing SWLP sales on the CFS, as the Department did for its Base Case: 

Table A43. Staff Calculation of Carbon-Free Percentage Differences, Inclusion of SWLP Sales 

vs. Not136 

[TRADE SECRET DATA BEGINS ... 

... TRADE SECRET DATA ENDS] 

2. Department +S00MW Case

The Department performed capacity expansion analysis on all three Boswell futures under the 

+500 MW forecast, using its CFS constraint proxy. This was done because although Minnesota

Power ran an expansion plan for its +500 MW forecast across all Boswell futures, it only

enforced the CFS constraint in the Base and Growth (+1100) forecasts. 137 The Department

found that only one gas CC (722 MW) was added in the Dept +500 Growth Case, which is more 

consistent with the Dept Base Case (which also added one 722 MW CC units) than the Dept 

+1100 Growth Case runs (which added two 722 MW units). 138 

Table A44. Capacity Additions, Dept +500 Growth Case, (MW additions)139 

Run 

Group 

Dept 

+500

Growth 

Case 

Load 

Forecast 

+500

Boswell Future 

Dept +500 Plan 

(Refuel BEC 3 Only) 

2/3 Gas Refuel 

Full Retirement 

136 Data from Dept Initial Comments, Attachment 7. 

DR 
Gas 

cc 

7.4 722 

7.4 722 

7.4 722 

Gas Solar 

CT PV 
Storage 

287 600 100 

287 500 100 

559 500 200 

Wind 

1500 

1500 

1300 

137 The Department noted that as a result, its +500 load forecast runs and Minnesota Power's +500 load forecast 

runs are materially different and should not be compared. 
138 Dept Initial Comments at 45-46. 
139 Dept Initial Comments, Table 15 at 46. 
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Table A45. Costs, Dept +500 Case, 2025-2039 ($billion) 140 

Run 

Group 

Dept 

+500

Case

Load 

Forecast 

+500

Boswell Future 

Dept +500 Plan 

(Refuel BEC 3 Only) 

2/3 Gas Refuel 

Full Retirement 

Power 

Supply Costs 

$11.70 

$11.75 

$12.39 

3. Dept Emerging Tech Case

PVRR PVSC 

$12.35 $20.87 

$12.40 $20.90 

$13.00 $21.26 

The Department ran a scenario similar to Minnesota Power's Emerging Technologies model, but 

restricted gas additions and allowed for additional capacity options, consistent with the 

Commission's Clean Firm Plan Order. Specifically, the Dept Emerging Tech Case allows: 
• 547 MW CC +90% CCUS

• 613 MW CC +90% CCUS

• 442 MW SMR

• 30 MW Geothermal in North Dakoka

• 30 MW Geothermal in Minnesota

• 200 MW 10-Hour Pumped Storage Hydro

The following shows the capacity additions in the Dept Emerging Tech Case: 

Table A46. Capacity Additions, Dept Emerging Tech Case, Mid/Mid Cost Conditions with CFS 

Enforced, 2030-2039 (MW Additions)141 

Run 

Group 

Emerging 

Tech 

Forecast 

Base 

Boswell Future 

Refuel BEC 3 Only 

(Dept Preferred) 

2/3 Gas Refuel 

Full Retirement 

DR 

Gas 

cc 

with 

ccus 

613 

613 

Gas 

CT 

56 

613 358 

Solar 
Storage 

(battery) 

100 

200 

200 

Wind 

200 

100 

100 

The Department found that the Dept Emerging Tech Case resulted in a build of one 613 MW gas 

CC unit with 90% CCUS in 2035 under all Boswell futures. The Department noted that the 

140 See Department's corr ected t able in Dept IR Response t o  MP IR 0007. 
141 Dept Initi al Co mments, Table 16 a t  47. 
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eligibility of the gas CC with CCUS for the CFS resulted in fewer wind and solar additions 

compared to the Department's Base Case. 142 However, the Department acknowledged that a 

2035 in-service date for a gas CC with CCUS is uncertain. 

4. Dept l00Hr Battery Case

In its Base Case and Growth Case runs, the Department retained Minnesota Power's 100-hour 

battery capacity price of [TRADE SECRET DATA BEGINS···- ... TRADE SECRET DATA 
ENDS] for year 2025. The Department worked with its contractor, Kevala to produce an

updated cost estimate starting at [TRADE SERCRET DATA BEGINS···- ... TRADE 
SECRET DATA ENDS] in 2030 and decreasing to [TRADE SERCRET DATA BEGINS···- ... 
TRADE SECRET DATA ENDS] by 2035. The Department also updated the round-trip efficiency of

the battery from Minnesota Power's assumption of [TRADE SECRET DATA BEGINS ...•... 
TRADE SECRET DATA ENDS] to [TRADE SECRET DATA BEGINS···- ... TRADE SECRET DATA 
ENDS]. 

The following shows the capacity changes from the Dept Base Case and Dept +1100 Growth 

Case: 

Table A47. Differences in Cumulative Capacity Additions, Dept Low Price 100-hr Battery Case 

vs. Base Case, Base and +1100 Forecasts, 2030-2039 (MW changes) 143 

Load 

Forecast 

Base 

+1100

MW

Plan 

Refuel BEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel BEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Gas 

cc 

Gas 

CT 

-152

-105

-186

-151

Solar 

-200

-200

-200

-400

Storage 

(4-8hr) 

-300

-100

-100

Storage 

(100hr) 

+200

+200

+200

+300

Wind 

The Department found that the model more frequently selected 100-hour batteries in the 

Growth Forecast across all Boswell futures, but only in the Full Retirement future under the 

Base Forecast. The Department also noted fewer gas CTs built in cases where the 100-hour 

battery was selected.144 The Department concluded that 100-hour battery storage is likely to be

a cost-competitive option and should be considered in MP's resource acquisition. 

142 Dept Initial Comments at 46-47. 
143 Dept Initial Comments, Table 17:1 at 49. 
144 Dept Initial Comments at 47-49. 
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Minnesota Power tested high (+50%) and low (-50%) gas production cost sensitivities under the 

MP Base Plan and MP Growth Plan. By contrast, the Department performed expansion plan 

modeling using high and low gas prices; this was to test whether the proposed capacity 

additions themselves hold up as cost-effective under different conditions. The following table 

shows the Department's expansion plan results for these sensitivities: 

Table A48. Differences in Cumulative Capacity Additions, Dept High and Low Gas Price 

Cases vs. Base Case, Base and +1100 Forecasts (MW changes) 14s

Load Gas 
Forecast Price 

Base 

+1100
MW

Growth 

Low 

High 

Low 

High 

Plan 

Refuel SEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel SEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel SEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel SEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Difference from Base: Cumulative 

additions (MW) 2030-2039 

CC CT Solar Storage Wind 

+100

+100 +100

+100

-68 +100 +100 -100

+81 -100

-100 +100

+56

-2 -100

-83 +100

-48 +100

The Department found that for plans that have gas CT additions, high gas prices result in slightly 

lower optimal amounts of gas CT capacity. The Department concluded that in general, all of its 

capacity expansion plans are relatively robust to variation in gas prices. 

Staff notes that when comparing the Base sensitivity cost to a High Gas sensitivity cost, the 

Department obtained the following percentage increases: 

145 Dept Initial Comments, Table 18 a t  52. 
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Table A49. Cost Impacts of High Gas Prices on Dept Preferred Plan, Base and Growth 

Forecasts under Mid/Mid conditions146 

Power Supply 
Forecast Boswell Future Plan PVRR PVSC 

Cost 

Base Refuel BEC 3 Only 

Growth Refuel BEC 3 Only 

Base Assumptions 
High Gas Price 

% Increase 

Base Assumptions 
High Gas Price 

% Increase 

$8.42 
$8.80 
4.5% 

$13.37 
$13.73 
2.7% 

$8.97 $16.59 
$9.29 $16.49 
3.6% -0.6%

$14.09 $23.12 
$14.41 $23.15 
2.3% 0.1% 

The Department looked at power supply cost impact of changing gas prices-i.e., the 4.5% and 

2.7% figures in the above table-and looked into how this number changes on an annual basis 

across each Boswell future. The Department reported this (along with low gas price impacts) in 

the following figure: 

Figure A23. Department's Annual Power Supply Cost Impacts of High and Low Gas Prices, 

Base and Growth forecasts under Mid/Mid conditions (%)147 
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4 
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+ 1,100 Load Forecast 

� � � � � � � � � � � � � � �� � � � � � � � � � � � � � � 
Year 

146 Data from Dept Initial Comments, Attachment 7. 
147 Dept Initial Comments, Figure 12:1 at 51. 

Plan 

- Full Refuel 

- Refuel BEC3 

- Full Retirement 

Sensitivity 

- HighGasPrice 

---· LowGasPrice 
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The Department noted that changing the gas price had a similar power supply cost impact 

across all three Boswell futures. 148 This is demonstrated in the above figures by how the lines of 

different futures group together. 

6. Dept Low Wind Case

Minnesota Power tested low wind generation (-7% capacity factor) production cost sensitivities 

under its MP Base Plan and MP Growth Plan. By contrast, the Department performed expansion 

plan modeling using the low wind generation conditions. The following table shows the 

Department's expansion plan results for these sensitivities: 

Table AS0. Differences in Cumulative Capacity Additions, Dept Low Wind Gen Case vs. 

Base Case, Base and +1100 Forecasts (MW changes) 149 

Load 

Forecast 
Plan 

Difference from Base: Cumulative Additions 

(MW) 2030-2039 

Base 

+1100

Growth

Refuel BEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

Refuel BEC 3 Only (Dept 

Preferred) 

2/3 Gas Refuel 

Full Retirement 

cc CT 

-48

-8

-8

-95

Solar Storage Wind 

+200 +100

+200 +100

+100 +100

+400 +200

+400 +200 +200

+200 +300 +400

The Department found that decreasing wind generation led to increased solar additions and 

increased wind and/or storage additions across futures, and modest decreases in gas CT 

capacity for the Full Retirement Boswell futures. Since low wind output mostly results in 

increased capacity additions compared to the Base Case, the Department concluded the 

capacity additions in the Department's 2/3 Gas Refuel and Refuel BEC 3 Only would remain the 

least-cost plans, even if wind output were lower than expected. 

E. Department Conclusions and Preferred Plan

The Department found that the main factors driving cost impacts were: 1) the timing of BEC 

refuels, 2) CC additions, and 3) [TRADE SECRET DATA BEGINS ... 
-··· TRADE SECRET DATA ENDS). 150 

The Department recommends that 1) the Commission adopt the Dept Base Plan with a Refuel 

148 Note that power supply costs do not include regulatory or environmental costs. Dept Initial Comments at 50. 
149 Dept Initial Comments, Table 19:2 at 54. 
150 Dept Initial Comments at 50. 
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BEC 3 Only Boswell future, 2) should the Commission choose to adopt a Growth Plan, it adopt 
the Dept +500 Plan instead of the MP +1100 Growth Plan, and 3) should the Commission 
choose to adopt a +1100 MW Growth Plan, it adopt the Department’s +1100 Plan instead of the 
MP Growth Plan. 

1. Retirements, Expansions, and Other Actions

The Dept Base Plan and Dept +1100 Growth Plan additions are described in Section XII of these 
Briefing Papers. In addition to the Dept Base Plan actions, the Dept +500 Growth Plan includes 
the following additions: 

• Keep gas CC additions limited to the capacity included in the Dept Base Plan (up to 722
MW);

• Add up to 287 MW of dispatchable capacity by 2035, which could be met by gas CT or
other dispatchable capacity resources such as battery storage;

• Increase renewable implementation to include up to 1,300 MW of wind and 300 MW of
solar by 2035, and an additional 200 MW of wind and 300 MW of solar by 2039;

• Add up to 100 MW of battery storage by 2038; and
• Pursue MP’s proposed air conditioning load control program.

The following table compares the capacity expansion results of the Department’s versus 
Minnesota Power’s recommended plans. Recall that Minnesota Power’s plans include a 2/3 Gas 
Refuel Boswell future, whereas the Department’s plans include a Refuel BEC 3 Only future. 

Table A51. Capacity Additions, Department Preferred Plans versus MP Preferred Plans, 2030-
2039 (MW additions)151 

2. Costs

The following table shows the cost results152 of the Department’s three preferred plans. 

151 Data from Dept Reply Comments, Table 1. 
152 See Department’s corrected cost results in Dept IR Response to MP IR 0007. 
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Table A52. Costs, Department Base, +1100 Growth, and +500 Growth Plans, 2030-2039 ($ 

billion}153 

Plan 
Power 

PVRR PVSC 
Supply 

Dept Base Plan $8.42 $8.97 $16.59 

Dept +500 Growth Plan $11.40 $12.09 $20.94 

Dept +1100 Growth Plan $13.37 $14.09 $23.12 

3. Carbon-Free Standard Performance

At Staff's request, the Department provided the following carbon-free performance of each of 

its plans. 

Table A53. Carbon-Free Percentages, Department Preferred Plans 154 

Plan Name 2025 2030 2035 2039 

Dept Base Plan 59.4% 81.9% 93.3% 97.6% 

Dept +500 Plan 59.4% 82.0% 93.0% 96.7% 

Dept +1100 Plan 59.4% 82.0% 93.3% 93.0% 

F. Critiques of the Department's Modeling and Recommendations

CEOs had multiple criticisms of the Department's modeling and preferred plans, which are 

discussed by topic in the following sections. 

1. Timing of the CC Addition

CEOs noted that in the Dept BEC 3 Refuel Only plan, Encompass selected a new CC in 2030, but 

the Department's recommendation was to add the CC in 2035. CEOs were critical because the 

Department did not then model the effect of adding a CC in 2035, stating "in making that 

change, the Department has essentially created a new scenario that has not been modeled." 155 

CEOs argued that this five-year delay would have resulted in a different PVRR, different CO2 

emissions, different PVSC, and potentially different CFS compliance values. CEOs concluded 

from this that, since MP's preferred plan does not actually reflect the modeled CC capacity, 

their own preferred plan is the only one that has been fully vetted. 

The Department agreed with this assessment. The Department noted the early addition of the 

CC may have been driven by the Department's CFS constraint proxy and related two-step 

153 Dept IR Response to MP IR 0007, correcting Dept Reply Comments, Table 2. 
154 See Department's response t o  Staff Ex Parte Email, July 24, 2026. 
155 CEO Reply Comments at 8. 
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capacity expansion approach. The Department also noted that a 2030 addition of a CC might 

not be a feasible timeline. 

As a result, the Department re-ran its Dept Base Case runs using a 2035 add date for the 722 CC 

unit addition. The following tables show the changes to capacity additions, cost, and carbon­

free generation percentages. 

Table A54. Change in Cumulative Capacity Additions when CC is Added in 2035 (MW)1s6

2030-2035 
Change in cumulative additions (MW) 

IIIEIIIIIIIEmlllllmlllllllm!ffllllllll!DDI 
Dept Refuel BEC 3 Only (Dept 
Preferred) 
Dept 2/3 Gas Refuel 
Dept Full Retirement +100

2036-2039 
Change in cumulative additions (MW) 

IIIEIIIIIIIEmlllllmlllllllm!ffllllllll!DDI 
Dept Refuel BEC 3 Only (Dept 

+100
Preferred) 
Dept 2/3 Gas Refuel +200
Dept Full Retirement +4.5 -100 -100

Table ASS. Change in PVRR and PVSC when CC Addition is Delayed to 2035157 

Updated 
Percent 

Updated 
Percent 

Plan 
Change 

Plan 
Change 

($billion) ($billion) 

Dept Refuel BEC3 Only (Dept Preferred) $8.71 -2.91 $16.84 1.48% 
Dept 2/3 Gas Refuel $8.78 -0.03% $16.69 -0.35%
Dept Full Retirement $8.91 -1.17% $16.78 0.91% 

Table ASG. Carbon-Free Generation of Updated Plans with 2035 CC Addition (% CF Generation 

of MP retail sales)158 

2030 2035 2039 

Dept Refuel BEC3 Only (Dept Preferred) 81.9% 93.3% 97.6% 
Dept 2/3 Gas Refuel 81.9% 93.3% 99.4% 
Dept Full Retirement 90.7% 93.6% 92.0% 

The Department concluded that the change in CC add date had minimal impact on the capacity 

156 Dept Supplemental Comments, Table 4. 
157 Dept Supplemental Comments, Table 5. 
158 Dept Supplemental Comments, Table 6. 
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additions, particularly in the short term, and that the capacity additions in its preferred plan 
continued to be supported. The Department further found that the costs of all Boswell futures 
continued to fall within a narrow range, and that all Boswell futures met the CFS percentage 
standards.  

2. Boswell 4 Delay

CEOs noted that the Department recommends a delay on Boswell 4 until there is more clarity 
on the future of Section 111(d), but argued that 111(d) is currently the law. This is a legal issue 
not within the scope of these Briefing Papers. 

3. Market Access

CEOs were critical that the Department overly limited market purchases, arguing that this can 
lead to an overbuilding of capacity. CEOs stated that since the Department did not alter 
Minnesota Power’s market access assumptions, it led the Department to also recommend a 
new gas CC. CEOs noted that while the Department acknowledges the risk of overbuilding the 
system when the market sales are set too high, it fails to acknowledge that the same is true 
with market purchases.159 

The Department responded that market access assumptions ultimately reflect different 
approaches to mitigating risk. With lower market purchases allowed, such as in the 
Department’s model: 

…the risk is introduced when market prices are lower than 
expected since the Company will receive a low price for excess 
energy sold into the market. However, strict market purchase limits 
also mitigate the risk of market exposure, since the capacity added 
serves as a hedge against market prices.160 

Conversely, higher market purchase allowances, such as in CEOs’ model: 

…mitigate the risk the risk over overbuilding capacity while 
increasing the risk of market exposure due to underbuilding 
capacity. In this case, the risk is introduced when market prices are 
higher than expected since the Company will have to pay a high 
price for its energy requirements that are not hedged.161 

The Department concluded that the risk over underbuilding capacity and being exposed to 
market prices outweighs the risk of overbuilding capacity, as long as capacity is only built to the 

159 CEO Reply Comments at 11. 
160 Dept Supplemental Comments at 15. 
161 Dept Supplemental Comments at 15. 
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extent it is needed to meet load. Since the Department’s model uses the market sales limits 
used by MP, any overbuild of capacity is not driven by speculation of market prices. 

4. Manitoba Hydro

CEOs disagreed with the Department’s choice to set the Manitoba Hydro contract dates to the 
actual dates and assume non-renewal. 

The Department responded that while MP has previously been able to renew its contracts with 
Manitoba Hydro, recent events have cast uncertainty on this. Specifically, the Department 
noted that “premier of Manitoba recently ordered Manitoba Hydro not to renew two of its 
capacity PPAs with Xcel Energy amid Manitoba Hydro’s recent drought-related financial loss 
and the province’s desire to prioritize domestic demand.”162 The Department argued that if MP 
assumes the contract will be renewed and it ultimately is not, the Company could face 
significant capacity- and CFS-compliance risk, concluding that a conservative assumption of 
non-renewal is warranted. 

Staff notes that it asked the Department to comment on whether the change to Manitoba 
Hydro is likely to have impacted the final CFS results; the Department said no, since the 
absence of Manitoba Hydro would have meant another resource was added in its place, and 
that resource would be subject to the Department’s CFS constraint proxy.163  

5. CFS Compliance

CEOs contend that neither the Dept Base Plan nor the Dept +500 Growth Plan (both using 
Refuel BEC 3 Only) meet the CFS requirements, and provide the following table: 

Table A57. Carbon-Free Percentages, CEOs’ Calculation of Department’s Refuel BEC 3 Only 
Plan164 

The Department observed that this difference has to do with how CEOs interpret the statute 
differently from the Department: whereas CEOs argue that the carbon-free energy that counts 
towards the CFS requirement must be obtained specifically for retail customers in Minnesota, 
the Department’s interpretation only requires that a utility generate or procure enough total 

162 Dept Supplemental Comments at 11. 
163 See Dept response to Staff Ex Parte Email, posted on 7/24/2026. 
164 CEO Reply Comments, Table 3 at 19. 
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carbon-free energy to meet the required percentages.165 

IV. Clean Energy Organizations’ Modeling

Staff discusses three CEO models: CEOs’ CEM and PCM, both of which were run in EnCompass, 
and CEOs’ SERVM model. 

Unlike the Department, CEOs based their model off the database files in Minnesota Power’s 
Clean Firm Plan.166 CEOs stated that they used these files because they reflect the most up-to-
date assumptions for new resources available to the model, including changes to the PTC and 
ITC and the allowance of surplus solar and new customer programs (modeled as a 4hr battery). 

CEOs hired consultants to perform modeling on both the capacity expansion modeling (in 
EnCompass) and the LOLE modeling (in SERVM). 

A. CEO Changes to Minnesota Power’s EnCompass Model Inputs

CEOs made the following input assumptions in EnCompass: 

• Boswell 4 Full Refuel: In addition to the full refuel of Boswell 3, CEOs’ model assumed a
full conversion of Boswell 4 from coal to natural gas in 2030, with a life of ten years. This
potential future was not studied by Minnesota Power, as the Company only considered
a future with a 40% refuel of Boswell 4.167 CEOs estimated costs for a full BEC 4 refuel
based upon information on the full BEC 3 gas refuel and partial BEC 4 gas refuel. CEOs’
estimates of annual fixed costs of co-firing versus full gas conversion of Boswell 4 are
shown in the following figure:

165 Dept Supplemental Comments at 10. 
166 CEO Initial Comments at 33. 
167 Id. at 7, citing to MP IR Response to CEO IR 0009. 
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Figure A24. CEOs' Annual Fixed Costs of Co-Firing versus Full Gas Conversion of Boswell Unit 4 

($million)168 

... TRADE SECRET DATA ENDS] 

• Two-Step Expansion Plan: CEOs declined to adopt Minnesota Power's two-step

expansion plan in favor of a one-step expansion plan.

• Resource Cost Assumptions: CEOs made a number of changes to Minnesota Power's

resource cost assumptions, including CTs, CCs, solar, storage, and wind.

For CTs and CCs, CEOs noted a recent increase in gas turbine costs that is expected to

continue into the near term. CEOs therefore looked at costs in 2025 IRPs submitted by

Pacificorp, Dominion, and Kentucky Utilities/Louisville Gas and Electric. As a result of

incorporating these assumptions, CEOs' gas capital costs were between [TRADE SECRET

DATA BEGINS... . .. TRADE SECRET DATA ENDS] higher than Minnesota

Power's assumptions. 169 

168 Id., Appendix A, Figure 2 at 8. 
169 Id., Appendix A at 12. 
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For solar, storage, and wind, CEOs adjusted the inflation rate from [TRADE SECRET 
DATA BEGINS …  … TRADE SECRET DATA ENDS] to 2.5% to align with the NREL 2024 
Annual Technology Baseline; CEOs noted that this is the primary third-party forecast 
used by Minnesota Power.170 

CEOs also noted that to estimate solar and wind capital costs, Minnesota Power used 
bids submitted in response to solar and wind RFPs as starting prices points. For solar, 
Minnesota Power received bids for [TRADE SECRET DATA BEGINS … 

 … TRADE SECRET DATA 
ENDS]; by contrast, CEOs [TRADE SECRET DATA BEGINS … 

 … TRADE SECRET DATA 
ENDS].171 To determine wind capital costs in its base case, Minnesota Power [TRADE 
SECRET DATA BEGINS … 

 … TRADE SECRET DATA ENDS], whereas CEOs [TRADE 
SECRET DATA BEGINS… 
… TRADE SECRET DATA ENDS]. 

• Market Interaction: CEOs declined to adopt Minnesota Power’s LEM (Limited Energy
Market) construct for capacity expansion modeling and TEM (Tiered Energy Market)
construct for production cost modeling. Instead, CEOs specified an annual limit in
EnCompass so that the total market energy/sale across the planning period would not
be higher than 25% of Minnesota Power’s annual energy requirements. CEOs stated
that the goal was to strike a balance between how often the model relied on market
purchases/sales and to limit the model selecting resources for market sales revenue
opportunities.172

• Hibbard: While Minnesota Power’s modeling separately studied the potential
retirement of Hibbard, CEOs modeling retired Hibbard on January 1, 2030. CEOs
included in their modeling transmission costs associated with the retirement.173

• CFS: While Minnesota Power implemented a CFS constraint later in its expansion
planning process, CEOs imposed the CFS constraint right away.174

• 100-Hour Storage: CEOs adjusted the 100-hour iron air battery costs and round-trip

170 Id., Appendix A at 9. 
171 Id., Appendix A at 9. 
172 Id., Appendix A at 14. 
173 Id., Appendix A at 14. 
174 Id., Appendix A at 15. 
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efficiency to align with those reported by Form Energy.175 CEOs adjusted the costs of the 
resource down from MP’s assumptions, and adjusted the round-trip efficiency 
assumption [TRADE SECRET DATA BEGINS …  … TRADE 
SECRET DATA ENDS] to 43%. 

B. CEO Changes to Minnesota Power’s SERVM Model Inputs

• Manitoba Hydro: Minnesota Power modeled in EnCompass a 133 MW Manitoba Hydro
energy-only resource, but did not include that same resource in its SERVM model. CEOs
added this into SERVM based on the EnCompass inputs, arguing that because it is in
EnCompass and provides energy to the Minnesota Power system, it is appropriate to
include it in SERVM as well.176CEOs later reverted back to how MP had modeled the
contract.177

• Wind Profiles: Minnesota Power’s SERVM model used lower capacity factors for new
wind resources than its EnCompass model; CEOs set their SERVM model to use the same
new wind capacity factors as the EnCompass levels.178

• Demand Response Availability and Calls: Minnesota Power’s SERVM database reflected
summer-only availability for demand response resources. CEOs adjusted the model to
reflect Minnesota Power’s operational limits for industrial demand response.179

• MISO Market Proxy: Minnesota Power modeled itself as an island in SERVM; by
contrast, CEOs created a 300 MW market proxy. CEOs noted that this was meant to
mimic how Minnesota Power operates in the real world, but it is not perfect; the ideal
approach would be to actually model the entirety of the MISO system.

CEO’s SERVM proxy market is priced “to be the last resource available before Minnesota
Power’s demand response programs.” It also was assigned a forced outage rate based
upon the MISO weighted system-wide forced outage rate reported in MISO’s LOLE
report, which CEOs calculated to be an annual average of 9.74%.180

C. CEO Methodology

Generally, CEOs would run EnCompass, feed the results into SERVM to obtain LOLE and EUE 

175 Id., Appendix A at 15. 
176 Id., Appendix A at 16. 
177 CEO Supplemental Comments at 5.  
178 Id., Appendix A at 16. 
179 Id., Appendix A at 17, referencing MP IR Response to CEO IR 0049. 
180 Id., Appendix A, Table 5 at 17. 
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results, then manually force in new additions in an iterative process. CEOs stated that "[t]his 

approach is consistent with emerging best practices in the industry and better integrates 

capacity expansion, production cost, and resource adequacy modeling."181 

After implementing its preferred Encompass assumptions, CEOs obtained the MP Base Plan 

expansion results and re-ran it through CEOs' Encompass production cost model. This 

scenario-MP's preferred expansion plan run through CEOs' PCM-Staff refers to as "CEO Re­

Run of MP Base Plan." 182 CEOs used the results to better compare the cost of their own 

alternatives to the MP Base Plan on a apples-to-apples basis. 

After obtaining the Encompass output from the CEO Re-Run of MP Base Plan, CEOs fed the 

result into SERVM to obtain reliability metrics, using the SERVM changes described above. 

CEO Re-Run of MP Base Plan resulted in the following expansion plan and reliability metrics: 

Table ASS. Expansion Plan Used for CEO Re-Run of MN Base Plan183 

100 

lOOHr 

Battery 

0 

Customer 

Program 

0 

Table A59. Reliability Metrics, CEO Re-Run of MN Base Plan184 

Next, CEOs ran a new scenario (CEO Alternative One), first through their Encompass capacity 

expansion model, then through their Encompass production cost model, and finally through 

their SERVM model. CEO Alternative One resulted in the following expansion plan and reliability 

metrics: 

181 CEO Supplemental Comments at 4. 
182 CEOs refer to this as their "Revised Minnesota Power Preferred Plan." 
183 Note that this expansion plan is simply the MP Base Plan expansion plan. CEO Initial Comments, Appendix A, 

Table 6 at 18. 
184 CEO Initial Comments, Appendix A, Table 9 at 21. CEOs later updated the LOLE figure (8.83) to account for the 
reversion of the Manitoba Hydro contract assumptions, but did not provide an updated EUE figure. CEO 

Supplemental Comments, Table 1 at 5. 
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0 

l00Hr 

Battery 

0 

Customer 

Program 

0 

Table A61. CEO Alternative One SERVM Reliability Metrics186 
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Notably, CEO Re-Run of MP Base Plan contained a CC, whereas CEO Alternative One did not. 

Next, CEOs compared the reliability metrics of the two plans, noting that CEO Alternative One 

performed less well, with more days/year with a loss of load and higher expected unserved 

energy. Since the reliability metrics were higher (worse) than the CEO Re-Run of MP Base Plan, 

CEOs developed "CEO Alternative Two." 

For CEO Alternative Two, CEOs returned to Encompass and locked in the following resources 

(which are additional to the CEO Alternative One resources): 100 MW Demand Response B 

(2028), 100 MW New Customer Program (2030), 200 MW Wind (2030), 200 MW 4-Hour Battery 

Storage (2030). CEOs ran CEO Alternative Two first through their Encompass production cost 

model, then through their SERVM reliability model. This meant that CEO Alternative Two was 

never optimized; the additional resources were manually forced into the model. 

CEO Alternative Two had the following expansion plan and reliability metrics: 

Table A62. CEO Alternative Two Expansion Plan187 

Storage 

CC CT DR 
Market 

Purchases 
Sola,■-■ Wind l00Hr 

Battery 
Customer 

Program 

&Him ED■ IEDI 200 0 100 

185 CEO Initial Comments, Appendix A, Table 7 at 19. 
186 CEO Initial Comments, Appendix A, Table 9 at 21. CEOs did not provide updated LOLE or EUE figures to account 

for the update to the Manitoba Hydro assumptions. CEO Supplemental Comments, Table 1 at 5. 
187 CEO Initial Comments, Appendix A, Table 7 at 19 and Table 8 at 20. 
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CEOs then developed their CEO Alternatives Three through Five in a similar manner, manually 

forcing additions, running the plans through the CEO Encompass production cost model, then 

running the plans through the CEO SERVM reliability model. 

After completing CEO Alternative Five, the CEOs performed a "High Capital Cost" sensitivity 

analysis in its Encompass production cost model and a "No Market Proxy" sensitivity in its 

SERVM reliability model. 

D. CEO Modeling Results

The following tables show the expansion plans, costs (both base and high capital cost), 

reliability metrics (comparing the use of a proxy market versus an island), and emissions of 

CEOs' modeled plans. 

Table A64 compares the expansion plans of CEO Re-Run of MP Base Plan and CEO Alternatives 

One through Five. Recall that CEO Re-Run of MP Base Plan and CEO Alternative One are the 

only expansion plans that have been optimized in Encompass (the former optimized by 

Minnesota Power in its Clean Firm Plan model, not re-optimized by CEOs); while CEO 

Alternatives Two through Five have manual additions intended to improve SERVM reliability. 

188 CEO Initial Comments, Appendix A, Table 9 at 21. CEOs later updated the LOLE figure (7.02) to account for the

reversion of the Manitoba Hydro contract assumptions, but did not provide an updated EUE figure. CEO 

Supplemental Comments, Table 1 at 5. 
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Table A64. CEO Expansion Plans, 2025-2039 (MW additions)189 

CEO Expansion 
4Hr lOOHr 

Plans Customer 
Battery 

Program 

CEO Re-Run of MP 

Base Plan 
643 0 100 0 0 100 0 0 400 

(optimized in MP's 

model) 

CEO Alternative 
One (optimized in 0 0 0 145 500 0 0 0 200 

CEOs' model) 

CEO Alternative 
0 0 100 145 500 200 0 100 400 

Two 

CEO Alternative 
0 0 100 145 500 100 100 100 400 

Three 

CEO Alternative 
0 0 100 145 500 200 0 100 600 

Four 

CEO Alternative 
0 0 100 145 500 100 100 100 600 

Five 

The following table shows the timing of resource additions in CEO Alternative One and the 

incremental resources added in Alternatives Two through Five: 

189 CEO Initial Comments, Appendix A, Table 7 at 19 and Table 8 at 20. 
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Table A65. CEO Alternative Portfolios190 

The following table shows the SERVM LOLE and EUE for CEO Re-Run of MP Base Plan and CEO 
Alternatives One through Five. Specifically, the table shows the difference in results when 
Minnesota Power is modeled as an island (which is what the Company did) versus with a 
market proxy (which is what CEOs did).191 CEO Alternatives with a worse reliability performance 
than CEO Re-Run of MP Base Plan are shaded in red and CEO Alternatives with a better 
reliability performance than CEO Re-Run of MP Base Plan are shaded in green. 

190 CEO Initial Comments, Appendix A, Table 8 at 20. 
191 Recall that CEO Re-Run of MP Base Plan used the Company’s base expansion plan and re-ran the results through 
both EnCompass (as a production cost plan) and SERVM, using CEOs’ revised inputs and assumptions. 
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Plan No Market Proxy 

LOLE EUE 
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Market Proxy 

LOLE EUE 
(Days/Year) (MWh) (Days/Year) (MWh) 

CEO Re-Run of MP Base Plan 7.50 7,213 0.47 7,213 

CEO Alternative One 37.60 32,633 4.2 32,633 

CEO Alternative Two 5.50 6,735 0.42 6,735 

CEO Alternative Three 3.50 3,620 0.21 3,620 

CEO Alternative Four 4.10 5,114 0.33 5,114 

CEO Alternative Five 2.70 2,773 0.19 2,773 

CEOs found that when a market proxy is used in SERVM, the LOLE and EUE are significantly 

better. CE Os also found that under both modeling approaches, four of the five CEO Alternatives 

are more reliable on an LOLE and EUE basis than the CEO Re-Run of MP Base Plan. CEOs 

concluded that a CC is not necessary to ensure reliability service, and that converting both 

Boswell units and adding a modest amount of additional renewables and storage to Minnesota 

Power's system results in a more reliable portfolio across the entire planning period. 

The following table shows the PVRR (power supply costs+ regulatory costs) and PVSC (power 

supply costs+ regulatory costs+ environmental costs) for CEO Re-Run of MP Base Plan and CEO 

Alternatives One through Five. Specifically, the table shows the difference in results when 

comparing base and high capital costs under mid/mid cost conditions, with CEO Alternatives 

more expensive than the CEO Re-Run of MP Base Plan shaded in red and CEO Alternatives 

cheaper than CEO Re-Run of MP Base Plan shaded in green. 

Table A67. CEO Plan Costs, Base vs. High Capital Cost Sensitivity, Mid/Mid Cost Conditions 

($billion) 193 

Plan 
Base High 

PVRR PVSC PVRR PVSC 

CEO Re-Run of MP Base Plan $8.52 $18.37 $8.66 $18.51 

CEO Alternative One $8.08 $17.29 $8.21 $17.46 

CEO Alternative Two $8.43 $17.42 $8.62 $17.63 

CEO Alternative Three $8.49 $17.54 $8.70 $17.75 

CEO Alternative Four $8.58 $17.26 $8.81 $17.47 

CEO Alternative Five $8.71 $17.44 $8.95 $17.67 

192 CEO Initial Comments, Appendix A, Table 9 at 21. These results do not incorporate CEOs' update to the 

Manitoba Hydro assumptions because only specific metrics were provided. CEO Supplemental Comments, Table 1 

at 5. 
193 CEO Initial Comments, Appendix A, Tables 10 at 22 and Table 15 at 24. 
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CEOs found that under the base sensitivity, the PVRR of CEO Alternatives One through Three 

was lower than CEO Re-Run of MP Base Plan; under a high capital cost sensitivity, the PVRR of 

all CEO Alternatives was lower than CEO Re-Run of MP Base Plan. For both base and high 

sensitivities, all CEO Alternatives resulted in lower PVSCs than CEO Re-Run of MP Base Plan. 

The following table shows the cumulative CO2 emissions for select years under the CEO 

Alternatives and the CEO Re-Run of MP Base Plan. CEOs found that CEO Alternatives One 

through Five resulted in lower emissions across 2030, 2035, and 2039 than CEO Re-Run of MP 

Base Plan. CEO Alternatives with lower emissions than CEO Re-Run of MP Base Plan are shaded 

in green. 

Table A68. CEO Plan Cumulative Emissions for Select Years (tons CO2)194 

Plan 2030 2035 2039 

CEO Re-Run of MP Base Plan 27,280,784 37,714,236 44,262,902 

CEO Alternative One 26,970,601 36,001,514 41,838,985 

CEO Alternative Two 26,910,986 35,310,205 40,661,629 

CEO Alternative Three 26,906,318 35,462,336 40,939,417 

CEO Alternative Four 26,871,376 34,355,528 38,892,731 

CEO Alternative Five 26,856,012 34,506,662 39,182,302 

CEOs found that CEO Alternatives One through Five resulted in lower emissions across 2030, 

2035, and 2039 than CEO Re-Run of MP Base Plan. 

CEOs stated that all five plans would be more compatible with the CFS than the MP Base 

Plan. 195 Staff requested CEOs provide their carbon-free generation percentages, CEOs provided 

the following: 

Table A69. Carbon-Free Percentages, CEO Results, Base and Load Forecasts, 2030-2039 (% of 

MP Retail Sales in MN) 196 

Plan 

MP Re-Run of MP Base Plan 

CEO Alternative One 

CEO Alternative Two 

CEO Alternative Three 

CEO Alternative Four 

CEO Alternative Five 

194 CEO Initial Comments, Appendix A, Table 14 at 24. 
195 CEO Initial Comments at 9. 

2025 2030 

54% 77% 

53% 75% 

53% 79% 

53% 79% 

53% 79% 

53% 80% 

196 See CEOs' Response to Staff Ex Parte Communication from August 17, 2026. 

2035 2039 

76% 78% 

82% 86% 

86% 88% 

87% 88% 

91% 92% 

92% 93% 
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E. Critiques of CEO Modeling

The primary criticism of CEOs’ modeling was the decision to allow up to 25% of customer needs 
be served by market purchases.  

As described previously, the Department described the tradeoffs between the risks of 
overbuilding with more restricted market purchases and the risks of underbuilding with more 
market purchases allowed. 

LIUNA contended that relying more on the market was a risky approach due to the clean energy 
transition, load growth, and inflation of supply chain costs.197 LIUNA argued that depending on 
the MISO market for 25% of energy needs would not maximize benefits for Minnesota 
communities and workers from resources developed elsewhere in MISO, undermining the CFS.  

Minnesota Power criticized CEOs’ decision to put a yearly constraint but no hourly constraint on 
the volume of market energy purchased. MP explained that this meant that, when CEOs’ 
SERVM model is selecting new resources, the model permits 100% of the Company’s energy 
need “in an hour” to be purchased from the market.198 The Company argues that developing a 
plan that includes this option is not considered prudent planning, and that CEOs “abandoned 
this prudent planning principle.”199  

CEOs strongly disagreed with MP’s characterization, arguing that they “are not asking the 
Company to rely more heavily on the market” but “are asking Minnesota Power to more 
accurately reflect how its system interacts with the wholesale market.”200 CEOs argued that an 
hourly limit is not necessary because 1) in the real world, the Company’s energy needs could be 
met with 100% market purchases within a given hour, such as during planned or forced 
outages, or during periods of low renewable generation, and 2) imposing an hourly limit would 
force a model to run Company-owned generation when it may not need to, thus limiting the 
model’s flexibility to select the lowest-cost energy available.201 CEOs contend that 25% 
purchases is consistent with how Minnesota Power’s model has operated in recent years and 
provided the following table, based on information provided by the Company in discovery: 

197 LIUNA Supplemental Comments at 1-2. 
198 Staff interprets Minnesota Power to mean that the energy need in any given hour could be met with 100% 
market purchases in that hour. MP Reply Comments at 27. 
199 MP Reply Comments at 28. 
200 CEO Supplemental Comments at 6. 
201 CEO Supplemental Comments at 6. 
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Table A70. MISO Purchases as a Percentage of Total Retail Sales (GWh)202

2021 2022 2023 2024 2025 

MISO Purchases 2,472 1,218 1,557 2,012 1,437 

Retail Energy Sales 9,771 9,410 9,849 9,414 8,736 

MISO Purchases as a 
25.3% 12.9% 15.8% 21.4% 16.4% 

percentage of Retail Sales 

Staff notes that it was unable to verify the 2025 figures from Table A70. 

CEOs concluded that Minnesota Power's market assumptions are too conservative and that 

regardless, no approach will perfectly capture how MP interacts with the market. 

F. CEO Preferred Plan and Modeling Recommendations

CEO1s preferred plan corresponds with CEO Alternative Four, with capacity additions 

represented in the following table. Staff has marked non-optimized additions with a *. 

Table A71. CEO Alternative Four (Preferred Plan) Capacity Additions by Year, with Non­

Optimized Additions Demarcated with a * (MW additions) 

Year CC CT DR 

2028 0 0 100 

2029 0 0 0 

2030 0 0 0 

2031 0 0 0 

2032 0 0 0 

2033 0 0 0 

2034 0 0 0 

2035 0 0 0 

2036 0 0 0 

2037 0 0 0 

2038 0 0 
100 (re-up of 

same program) 

2039 0 0 0 

202 CEO Supplemental Comments at 7. 

Market 

Purchases 

0 

34 

19 

7 

7 

7 

8 

4 

11 

12 

24 

22 

Storage 

4Hr l0Hr 
Customer 

Battery 
Program 

Solar II
. . - I 

Wind 

0 0 0 100 0 

0 0 0 0 0 

0 200* 0 100* 
200 

200* 

0 0 0 0 0 

0 0 0 0 200* 

100 0 0 0 0 

200 0 0 0 0 

200 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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This plan involves the following: 
• Conversions and Retirements:

o Convert BEC 3 to 100% natural gas by 2030 and retire the plant in ten years
o Convert BEC 4 to 100% natural gas by 2030 and retire the plant in ten years
o Retire Hibbard by 2030, and make transmission investments as necessary

• Acquire:
o 100 MW of “Demand Response B” by 2028
o 100 MW of “New Customer Programs”
o 400 MW of wind by 2030 and 200 wind by 2032 for a total of 600 MW of wind
o 200 MW of 4-hr battery storage by 2030
o 500 MW of surplus solar by 2035

CEOs also recommend the Commission order Minnesota Power, in its next resource plan, to 
adopt an approach to SERVM modeling that uses a market proxy to estimate interaction with 
the MISO market when evaluating portfolio reliability, working with a consultant to develop a 
model that reflects the full MISO system. (Decision Option 91) 
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V. Staff Discussion on Modeling

A. Preferred Plan Comparison

All three modeling parties had significantly different modeling methodologies and assumptions, 
which not only drive different resource selections but also make it difficult to meaningfully 
compare costs, emissions, and other outputs across models. 

While MP and CEOs both performed modeling in EnCompass and SERVM, the Department only 
performed modeling in EnCompass. While MP and the Department optimized many scenarios, 
CEOs only optimized one and manually forced additions in order to arrive at desired reliability 
results. While the Department studied different Boswell futures with a CFS constraint, MP 
studied different Boswell futures before the CFS constraint was imposed. 

Additionally, Staff notes that for MP and the Department there is a mismatch between the 
preferred plans as modeled and the preferred plans as recommended. Specifically: 

Minnesota Power: 
• MP recommended 750 MW natural gas combined cycle in its Base Plan, but actually

modeled closer to 650 MW;
• MP recommended 1500 MW natural gas combined cycle in its Growth Plan, but actually

modeled closer to 1600 MW;
• MP recommended 50 MW of new customer programs by 2035, but this was not

modeled in either its Base Plan or Growth Plan.

Department: 
• The Department recommended up to 722 MW natural gas combined cycle or equivalent

be added in 2035 in its +500 Growth Plan, but modeled the CC to be added in 2030;
• The Department recommended up to 1,443 MW natural gas CC or equivalent be added

in 2035 in its +1100 Growth Plan, but modeled half of this to be added in 2030;
• The Department recommended 100 MW solar to be added by 2036, but it reports that

its 2035 CC plan adds an additional 100 MW solar in later planning years (for 200 MW
solar total).

Significantly, MP’s Growth Plan also was developed through its Initial CEM process, then run 
through its Initial PCM. It was not run through its Updated PCM, and thus does not account for 
the PTC and ITC changes from the OBBBA. As a result, Staff strongly cautions against relying too 
heavily on MP Growth Plan results. 

The following discussion includes results from the preferred plans as they were modeled. 
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The following table shows each modeling party's preferred plan as it was modeled. Note that
Staff has used the Department's 2035 CC Base Plan results.

Table A72. Capacity Additions, Preferred Plans as Modeled, 2025-2039 (MW additions)

Demand Gas 
Forecast Boswell Plan Side ... Solar Storage Wind

Resources lill 

2/3 Gas Refuel MP Base Plan 100 650 100 400 

Refuel BEC 3 Dept Base Plan
100 722 200 700 Only (2035 CC)

Early Refuel CEO Alt Four 100 500 300 600 

BEC 3 Only Dept +500 Plan 7.4 650 287 600 100 1500 Refuel

2/3 Gas Refuel MP Growth Plan 100 1600 200 300 2200 

Refuel BEC 3 Dept +1100 Plan 100 1443 152 800 300 2400 Only

The following table shows the Base plans by year, with the five-year action plan in gray:
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Table A73. Capacity Retirements, Refuels, and Additions by Year, Preferred Plans of Modeling 

Parties, Base Forecast, 2025-2039 (MW additions) 

Dept Base 

MP Base Plan Plan (2035 CEO Alt Four 

CC) 

2025 

2026 

2027 

2028 100 DR 100 DR 100 DR 

2029 

Refuel BEC 3 

Refuel BEC 4 

Refuel BEC 3 Retire Hibbard 3 and 4 

2030 
Refuel BEC 4 40% 

Refuel BEC 3 
400wind 

200wind 200 4hr Battery 

100 new customer program 

(modeled as battery) 

2031 100 wind 

2032 200wind 

2033 100 solar 

2034 200 solar 

Either retire BEC 4 or refuel the Retire BEC 4 

remaining 60% of BEC 4 

2035 722 natural 200 solar 

650 natural gas CC gas CC 

200 wind 400wind 

2036 
100 wind 

100 solar 

2037 100 4hr battery 100 wind 

2038 100 DR (re-up of program) 100 solar 100 DR (re-up of program) 

2039 

In the five-year action plan, the primary differences between modeled plans occur in 2030. 

The above results reflect the Department's updated Base Case with the 2035 CC addition. 

Recall also that CEO Alt Four also includes market capacity purchases whereas MP Base Plan 

and Dept Base Plan do not; see Table A71 for CEO Alt Four capacity purchases. Also note that 

part of the difference between the timing of resources can be explained by which were 

optimized and which were not; for example, only 200 MW of 2030 wind in CEO Alt Four was 

optimized, whereas the remaining additions were forced in; see Table A71 for CEO Alt Four 

optimized versus non-optimized additions. 
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The following table shows each modeling party's preferred plan costs, as calculated by their 

own PCMs: 

Table A74. Costs, Preferred Plans of Modeling Parties, 2025-2039 ($billion) 

Power 
Forecast Boswell Plan 

S I 
PVRR PVSC 

upp y 

2/3 Gas Refuel MP Base Plan $8.40 $9.00 $17.06 

Refuel BEC 3 Dept Base Plan 
$8.10 $8.71 $16.84 

Only (2035 CC) 

Early Refuel CEO Alt Four $7.90 $8.58 $17.26 

Refuel BEC 3 
Dept +500 Plan $11.70 $12.35 $20.87 

Only 

2/3 Gas Refuel MP Growth Plan $11.15 $11.86 $20.70 

Refuel BEC 3 Dept Growth 
$13.37 $14.09 $23.12 

Only Plan 

This table shows how the MP Growth Plan costs are outdated when compared to the 

Department's +1100 Growth Plan costs. 

Additionally, when comparing the Base Plans, it is important to remember what could be 

driving the cost differences aside from just the capacity retirements, refuels, and additions. 

Notably, CEOs' models allow for significantly higher amounts of market purchases (both 

capacity and energy) than either MP's or the Department's models. Since CE Os performed the 

Re-Run of MP Base Plan through their own PCM, we can see the impact their assumptions had 

on the overall costs.203 The following table compares MP's self-reported costs to CEO Re-Run of 

MP Base Plan costs: 

203 Recall that running a scenario through a PCM means locking in the expansion plan and seeing how the utility's 
system behaves over the planning period (i.e., the "dispatch routine"). In any given hour, the model must decide: is 
it cheaper to run a resource (given operating constraints) or purchase from the market (given market purchase 
constraints)? 
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Table A75. Cost Compare: same expansion plan run through two different production cost 

models ($billion) 

Forecast Boswell Future Plan 

Base 
2/3 Gas Refuel MP Base Plan 

2/3 Gas Refuel CEO Re-Run of MP Base Plan 

Power 

Supply 
PVRR 

IIIEmlllllllmllll 
$7.73 $8.52 

PVSC 

$17.06 

$18.37 

This table demonstrates how when the exact same expansion plan (MP Base Plan) is run 

through MP's PCM versus CEO's PCM, the costs differ significantly. The difference in modeling 

assumptions accounts for a half a billion dollar difference in PVRR and over a billion dollar 

difference in PVSC. 

What this means is that the differences in costs of Table A74 may not provide meaningful 

results about the cheapest Boswell option (and the subsequent expansion plan). For example, 

we can't look at Table A74 and conclude that it is cheaper from a PVRR perspective to pursue 

the Early Refuel option; the difference in costs of the Base PVRRs might be due to differences in 

Boswell and the accompanying expansion plan or they might be due to differences in the model 

assumptions. 

For this reason, it is best not to compare the costs of MP's versus the Department's versus 

CEOs' preferred plans directly. Since both the Department and CEOs modeled the 2/3 Gas 

Refuel scenario, it is preferable to compare the Department's preferred plan with the 

Department's 2/3 Gas Refuel and CEOs' preferred plan with CEOs' 2/3 Gas Refuel. The following 

table, which appears in Section XII.B of the Briefing Papers, groups base plan results by 

modeling party. Recall that while the Department reoptimized the 2/3 Gas Refuel Plan, CEOs 

simply ran MP's expansion plan through their own PCM. 
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Table A76. Comparison of Costs in Preferred Base Plans, 2025-2039 ($billion)204 

Reg/Env Cost Power 
Party Forecast 

C d' . Boswell Future 
S I 

PVRR PVSC 
on 1t1ons upp y 

Base 
MN Reference 2/3 Gas Refuel 

Case (MP Preferred) 
$8.40 $9.00 $17.06 

2/3 Gas Refuel $8.20 $8.78 $16.69 

Base 
MN Reference Refuel BEC3 Only 

Case (Dept Preferred, $8.10 $8.71 $16.84 

2035 CC) 

Base 
MN Reference 

2/3 Gas Refuel 

Case 
Early Full Refuel 

(CEO Preferred) 

$7.73 $8.52 $18.37 

$7.90 $8.58 $17.26 

As noted in Section XII.B in the Briefing Papers, the above table shows that: 

• When the Department modeled the 2/3 Gas Refuel scenario, it obtained lower costs

results than MP across each cost metric; when CEOs modeled the 2/3 Gas Refuel

scenario, it obtained lower power supply costs and PVRR costs, but higher PVSC

costs than MP.

• In the Department's model, the Refuel BEC 3 Only future is lower cost on a power

supply and PVRR basis and higher cost on a PVSC basis than the 2/3 Gas Refuel

future.

• In CEOs' model, the Early Refuel future is higher cost on a power supply and PVRR

basis and lower cost on a PVSC basis than the 2/3 Gas Refuel future.

3. CFS Performance

The following table shows the projected carbon-free energy percentages of the preferred plans 

as calculated by each party's own PCM and CFS calculation: 

204 Data obtained from the following files: CREF1 S_Pref-Plan_L000_Base_Base-Base_8760-Validation.xlsx; 
Export Base_CFS_CC2035_TRADE SECRET.xlsx; CEO Revised MP Pref Plan PC PVRR.xlsx; CEO Alternative 
Four PC PVRR.xlsx. 
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Table A77. Carbon-Free Energy as a Percentage of Retail Sales, Preferred Plans of Modeling 

Parties, 2025-2039 (%) 

Forecast Boswell Plan 2025 2030 2035 2039 

2/3 Gas Refuel MP Base Plan 54.2% 81.9% 89.2% 88.2% 

BEC3 Only Department Base Plan 
59.4% 81.9% 93.3% 97.6% 

Refuel (2035 CC) 

Early Full Refuel CEO Alt Four 53.0% 79.0% 91.0% 92.0% 

BEC3 Only 
Department +500 Plan 59.4% 82.0% 93.0% 96.7% 

Refuel 

2/3 Gas Refuel MP Growth Plan 54.2% 81.8% 89.1% 88.7% 

BEC3 Only Department Growth 
59.4% 82.0% 93.3% 93.0% 

Refuel Plan 

Staff notes that the above results suffer from two problems: not only has there been a lack of 

cross-checking each other's plans through each other's models, but additionally, each party 

calculated the CFS differently. 

Again, it is best not to directly compare the preferred plans of MP and the Department and 

CEOs. Instead, as described in the cost comparison above, it is best to compare the 

Department's preferred plan to the Department's 2/3 Gas Refuel and compare CEOs' preferred 

plan to CEOs' 2/3 Gas Refuel. The following table, which appears in Section XII.C of the Briefing 

Papers, groups base plan results by modeling party. Recall that while the Department 

reoptimized the 2/3 Gas Refuel Plan, CEOs simply ran MP's expansion plan through their own 

PCM. 

312



PUBLIC DOCUMENT- NOT PUBLIC (PRIVILEGED) DATA HAS BEEN EXCISED 

m, Staff Briefing Papers for Docket No. E-015/RP-25-127*** 

Appendix A 
Pagel103 

Table A78. Comparison of CFS Performance of Preferred Base Plans, 2025-2039 (%)205 

Reg/Env Cost 
Party Forecast 

C d·t· 
Boswell Future 2025 2030 2035 2040 

on I ions 

Base 
MN Reference 2/3 Gas Refuel 

54.2% 81.9% 90.0% 90.0% 
Case (MP Preferred) 

2/3 Gas Refuel 59.4% 81.9% 93.3% 99.4% 

Base 
MN Reference Refuel BEC3 Only 

Case (Dept Preferred, 59.4% 81.9% 93.3% 97.6% 

2035 CC) 

2/3 Gas Refuel 54.0% 77.0% 76.0% 78.0% 

Base 
MN Reference 

Early Full Refuel 
Case 

(CEO Preferred) 
53.0% 79.0% 91.0% 92.0% 

As noted in Section XII.C of the Briefing Papers, the above table shows that: 

• The Department's modeled and calculated CFS performance for the 2/3 Gas Refuel

resulted in higher percentages of carbon-free energy than MP's; CEOs' modeled and

calculated CFS performance for the 2/3 Gas Refuel resulted in lower percentages of

carbon-free energy than MP's.

• The Department's results show that 2/3 Gas Refuel and Refuel BEC 3 Only perform

similarly through 2035, and 2/3 Gas Refuel achieves a higher percentage of carbon­

free energy by 2039.

• CEOs' results show that Early Refuel achieves higher percentages of carbon-free

energy than 2/3 Gas Refuel in 2030, 2035, and 2039.

However, not only did each party use a different set of modeling assumptions and 

methodologies; they also calculated the CFS percentages differently. For example, the 

Department's higher CFS results for the 2/3 Gas Refuel Plan may not only be driven by the 

Boswell future, expansion plan, and modeling assumptions; these results may also be driven by 

the fact that the Department removed SWLP sales from the denominator of the CFS calculation. 

Similarly, CEOs' lower CFS results for the 2/3 Gas Refuel Plan may not only be driven by the 

Boswell future, expansion plan, and modeling assumptions: they may also be driven by the fact 

that CEOs removed MP's sales to MISO from the numerator of the CFS calculation. For a more 

205 Data obtained from: Staff Ex Parte Communication with MP filed July 27, 2026; Staff Ex Parte 

Communication with Department filed July 24, 2026; Staff Ex Pa rte Communication with CEOs filed August 

17.
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in-depth discussion of CFS calculations, see Section XVII of the Briefing Papers. 

To help elucidate matters, Staff compiled emissions information of the above plans, which are 

shown the following table: 

Table A79. Cumulative Emissions, Preferred Plans and Comparable Plans of Modeling Parties, 

Base Forecast, 2025-2039 (tons CO2) 

Reg/Env 
Party Forecast Cost Boswell Future 2025 2030 2035 2039 

Conditions 

Base 

MN 
2/3 Gas Refuel 

Reference 5,436,152 23,469,492 31,299,074 35,571,107 
Case 

(MP Preferred) 

Base 

MN 
2/3 Gas Refuel 5,469,856 23,269,812 30,840,849 34,777,468 

Reference 
Refuel BEC3 Only 

Case 
(Dept Preferred, 5,464,510 23,519,572 31,840,761 35,907,094 
2035 CC) 

MN 2/3 Gas Refuel 5,933,489 27,280,784 37,714,236 44,262,902 

Base Reference Early Full Refuel 
Case (CEO Preferred) 

5,935,643 26,871,376 34,355,528 38,892,731 

Note that these emissions do not account for any post-processing market adjustments; this 

means that CEOs' plans, which allow for a much larger degree of net market purchases, would 

have the largest potential adjustments. 

The above table demonstrates that: 
• When modeling the 2/3 Gas Refuel, the Department's emissions tended to be lower

than MP's, and CEO's emissions tended to be higher than MP's;

• The Department's results show that the 2/3 Gas Refuel plan resulted in fewer

cumulative emissions than the Refuel BEC Only plan;
• CEOs' results show that the Early Refuel Plan resulted in fewer cumulative emissions

than the 2/3 Gas Refuel Plan.

Staff notes that MP did not impose a CFS constraint when evaluating Boswell futures, nor did 

MP evaluate the Boswell futures proposed by either the Department or CEOs. As a result, it is 

unknown how the 2/3 Gas Refuel would have performed against other Boswell futures in the 

Company's model, either CFS-wise or emissions-wise. 
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With the caveat that MP, the Department, and CEOs all were running different PCMs, Staff 

compiled the capacity factors of the Boswell Units and the CC in each party's preferred plan. 

Recall that in 2030, all parties assume that Boswell 3 is refueled and each party assumes 

something different for Boswell 4 (MP refuels 40%, the Department doesn't refuel, and CEOs 

refuel 100%). In 2035, MP and the Department assume that BEC 4 is retired and a CC is built; 

CEOs assume that refueled BEC 4 continues to operate and no CC is built. 

Table ABO. Capacity Factors of BEC 3, BEC 4, and 2035 CC under Modeling Parties' Preferred 

Plans, Base Forecast, 2025-2039 

Boswell 3 Boswell 4 

MP Dept CEOs MP Dept CEOs MP Dept CEOs 

2025 65.9 66.9 73.2 68.2 68.3 72.7 

2026 59.9 61.2 64.4 63.4 63.4 66.2 

2027 47.6 45.9 59.5 53.6 53.8 62.1 

2028 35.9 32.6 49.9 52.1 51.5 58.7 

2029 37.1 34.9 48.5 51.5 50.6 58.4 

2030 39.3 41.5 44.0 28.3 30.1 42.2 

2031 40.4 41.2 42.9 23.2 22.2 34.6 

2032 36.7 39.0 34.9 26.8 25.9 35.0 

2033 37.4 35.9 34.3 25.0 23.6 31.1 

2034 31.1 30.3 28.7 27.5 26.3 28.7 

2035 8.7 3.9 29.9 23.2 43.3 41.3 

2036 9.1 4.0 28.4 23.4 42.0 41.6 

2037 7.9 3.7 27.4 22.7 41.9 38.7 

2038 7.2 4.2 28.3 22.4 40.6 37.0 

2039 6.6 3.6 26.9 21.9 40.8 35.9 

Staff observes that under both MP and the Department's plans, BEC 3 begins to operate like a 

peaking plant once the CC is built. Otherwise, the refueled BEC 3 has capacity factors in the 27-

44 percent range, refueled BEC 4 has capacity factors in the 22-42 percent range, and the CC 

has capacity factors in the 36-43 percent range. While these are generally reasonable outcomes 

for the CC generally, Staff is less clear if these are reasonable outcomes for a coal plant refueled 

with natural gas. 

Staff notes that MP expects the startup times and ramp rates of the BEC units to remain 

unchanged when refueled, which may make operation as a peaker difficult. However, MP also 

notes the offer price may increase as natural gas prices are variable but typically higher than 

coal prices, which may reduce dispatch of the units compared to today. 206 For comparison,

206 MP Response to PUC IR 0002. 
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under current conditions, MP continues to "must-run" BEC 4 except during outages, and MISO 

has been dispatching BEC 3 consistently when economically committed.207 

5. Fuel Usage/Heat Required

Again with the caveat that each party was running significantly different models, Staff 

attempted to determine which Boswell future would use the most and least amount of natural 

gas, but settled for examining the total amount of heat required (in mm Btu) across all thermal 

units for each plan.208 The following table shows the total amount of mmBtu consumed by all 

fuels, for dispatch, startup and shutdowns. 

Table A81. Heat Required, Preferred Plans of Modeling Parties, 2025-2039 (mmBtu) 

Modeling 
Forecast p Boswell Future mmBtu 

arty 

MP 

Dept 

CEOs 

Instead, the above table shows that: 

2/3 Gas Refuel (MP Preferred) 

Refuel BEC 3 Only (Dept 
Preferred) 

2/3 Gas Refuel 

Early Refuel (CEO Preferred) 

2/3 Gas Refuel 

468,389,os1 I 

457,829,994 

455,733,807 

504,239,166 
591,465,595 

• CEOs' results show that their preferred plan (Early Refuel with no CC) resulted in less

heat required over the planning period than MP's preferred plan (2/3 Refuel with 2035

CC). This is the most quality comparison, as it uses the exact same expansion plan.

• The Department's results show that when the Refuel BEC 3 Only and the 2/3 Gas Refuel

futures are re-optimized, the Refuel BEC 3 Only results in more heat required over the

planning period than the 2/3 Gas Refuel. Note that the Department's 2/3 Gas Refuel

does not use the same expansion plan as MP's 2/3 Gas Refuel scenario, although both

add a CC in 2035.

• MP did not compare its 2/3 Gas Refuel to a different Boswell future with the CFS

207 Staff Briefing Papers, In the Matter of an Investigation into Self-Commitment and Self-Scheduling of Large 

Baseload Generation Facilities, Docket No. E-999/Cl-19-704, at 1 4-16. 
208 Staff notes that the Department did not submit into the record reported fuel usage, whereas MP provided 

Resource Annual Fuel and CEOs provided multiple Fuel reports. Fuel units appear to be reported in mmBtu, so this 

may not matter. However, Staff did not know how to separate out coal from gas usage in a partially refueled 

Boswell 4. To resolve matters, Staff simply compared total mmBtu across all thermal units in each plan from the 

Resource Annual reports. Staff included for years 2025-2039: generic CTs and CCs, Boswell 3 and 4, Hibbard 3 and 

4, Laskin 1 and 2, and Square Butte. 
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constraint enforced, and so no conclusions can be reached. 

6. Energy Efficiency

As noted in Section XXXV of the Briefing Papers, Minnesota Power assumed its current level of 
energy efficiency in its base case, then allowed two additional bundles of EE to be selected in 
2028: High EE and Very High EE. No parties recommended either High EE or Very High EE. 

To see if High EE or Very High EE was ever selected, Staff reviewed the modeling outputs of 105 
of MP’s optimized plans (both Initial Filing and CFP), 63 of the Department’s optimized plans, 
and CEOs’ one optimized plan. Staff found that Very High EE was almost exclusively selected for 
in the Department’s base case without CFS enforced.209 

It appears that something about the Department’s changes to MP’s model—either the 
assumptions or the methodology—made the Department’s model more likely to select Very 
High EE when no CFS constraint proxy was enforced. Then once the CFS was enforced through 
the Department’s CFS constraint proxy (i.e., the Department internalized the environmental 
values in the capacity expansion plan stage), something about the Department’s model stopped 
selecting Very High EE. 

It is unclear to Staff what specifically would have driven these results, or if the same could 
happen with a traditional CFS constraint. Staff flags this here as a potential modeling issue 
worth examining further and provides a related recommendation in Section B.1. below. 

B. Model Assumptions

1. CFS Constraint

The CFS has been handled differently by each party. Minnesota Power and CEOs both imposed 
CFS constraints in their EnCompass models; while CEOs did this from the outset, Minnesota 
Power added the constraint later. The Department’s EnCompass model internalized the 
Commission’s externality costs rather than using a constraint, which Staff has referred to as a 
“CFS constraint proxy.” 

Minnesota Power’s decision not to impose the CFS constraint until later in their process—and 
on only three specific scenarios—makes it virtually impossible to compare which of their 
modeled Boswell futures is optimal. The Boswell futures—and the accompanying gas 
additions—were simply not optimized with the CFS constraint imposed. The CFP pathways 

209 Staff reviewed 18 of the Department’s optimized scenarios where the CFS was not imposed; eight of these 
contained plans with Very High EE (about 44%), although two of those were secondary plans. Staff also reviewed 
45 optimized scenarios where the CFS was imposed; two of these contained plans with High EE (about 4%), 
although these were both tertiary plans. Staff found no optimized plans from either MP or CEOs in which High EE 
or Very High EE was selected. 
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minimally help elucidate matters, since those pathways predominately used the 2/3 Gas Refuel. 
Minnesota Power also never examined the other Boswell options offered by the Department 
and CEOs, further limiting the usefulness of its modeling in helping the Commission make a 
decision on Boswell Unit 4. 

MP has essentially argued that it needs gas refuels/additions for reliability and it needs 
renewables for CFS compliance. To achieve these two separate goals, the Company determined 
the actions needed in two separate analyses (TRD vs. CFS), then added the results together. 
However, there is a fundamental problem behind this approach: it has the potential to 
overbuild MP’s system. If MP had instead incorporated both its reliability and carbon-free 
needs into the same analysis from the outset, the Company may have come up with a plan that 
builds less capacity but achieves similar results. 

Staff notes Department has presented evidence that imposing a CFS constraint in EnCompass 
can force the model to overbuild in a “capacity spiral.” This is due in large part to the 
disallowance of energy exports to the market. As the Department noted, disallowance of 
exports is generally considered a best practice so that the model does not build capacity simply 
to chase after market prices, resulting in an overbuilt expansion plan developed by speculating 
with ratepayer dollars.  

Staff generally agrees, but it appears that these different constraints could need a “relief valve” 
of some sort. Staff notes that, in response to guidance from the Department in Great River 
Energy’s last resource plan, the Commission directed Great River Energy to “Add a moderate 
level of sales into the model’s base case scenario, or at least in some scenarios, but do not 
acquire capacity solely to speculate in the wholesale electricity markets.”210 Modeling parties 
may wish to consider a similar approach here. 

Ultimately, Staff recommends that the Commission direct MP to, in future plans, build the CFS 
into its base case, so that resource additions can be optimized around the CFS and so that 
proposed retirements/refuels/other can be studied under a CFS enforcement. (Decision Option 
76) However, given Staff’s findings regarding EE in the Department’s model, as well as the
Department’s concerns about a potential capacity spiral from a CFS constraint, Staff also
recommends that the Commission direct MP to, in modeling its next resource plan, conduct an
initial set of runs looking into different ways the CFS could be enforced in EnCompass, provide
the results, discuss the potential tradeoffs of each enforcement methodology and ways any
unintended consequences could be mitigated, and note these potential effects in whatever
preferred plan is ultimately recommended by MP. (Decision Option 77)

210 Commission’s June 11, 2024 Order Accepting 2023-2037 Resource Plan and Setting Future Filing Requirements. 
Docket No. ET-2/RP-22-75. Ordering Paragraph 6.N. 
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2. Market Purchases

Assessing the appropriate degree of market purchases is a critical question, as it informs one of 
the Commission’s core decisions in a resource plan: how much should a utility hedge against 
market prices by building its own generation? Reasonable parties may disagree about how best 
to mitigate risk, and the best the Commission can do is understand the risks of overbuilding vs. 
underbuilding capacity and attempt to mitigate those risks. 

One question that MP and CEOs discussed was whether an hourly constraint on purchases was 
appropriate or whether a yearly constraint was sufficient, but neither party presented evidence 
about the actual cost tradeoffs. Staff flag this as a potential sensitivity for future analyses. 

3. Manitoba Hydro

Staff agrees with the Department that for planning purposes, it is more prudent to assume that 
the Manitoba Hydro contracts will expire on time. This means that Minnesota Power’s models 
and CEOs’ models may not show the appropriate capacity deficit occurring in the 2035 time 
frame, when the capacity-only contract expires. This would mean Minnesota Power’s and CEOs’ 
models could be under-building to serve the Company’s capacity needs. 

Alternatively, if we consider it prudent to assume the contract will be renewed in 2035, this 
would mean the Department’s model could be over-building capacity, in particular the 2035 CC 
build. The risk that this addition could be over-building capacity could be mitigated, however, 
by the Department’s recommendation to pursue 722 MW of intermediate capacity with an all-
source bidding process that includes hydro. It may be that in such a process, a capacity 
expansion model might find the optimal build in would involve a smaller CC unit and a renewal 
of the Manitoba Hydro contract. 

C. Sensitivities

1. High Capital Costs

CEOs modeled a high capital cost sensitivity, which added a 15 percent premium to CEOs’ base 
capital price forecasts for all new resource types. This analysis may be an important sensitivity 
to consider given the continuation of supply chain disruptions, high demand for electricity 
generation equipment, and above-average inflation in many sectors. CEOs found that for the 
CEO Re-Run of MP Base Plan, PVRR increased 1.7 percent and PVSC increased 0.7 percent 
under the high capital cost sensitivity. CEO Alternatives show even larger percentage increases 
in cost under this sensitivity (ranging from 1.6 to 2.8 percent on PVRR and 1.0-1.3 percent on 
PVSC basis). Keep in mind, however, that CEOs’ base assumptions also assumed an increase of 
an additional [TRADE SECRET DATA BEGINS …  … TRADE SECRET DATA ENDS] in gas 
capital costs. 
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While it is impossible to predict what will transpire in global supply chains and what prices will 
be in 2035, the Commission may find this analysis useful for understanding the scale of cost 
impact a 15 percent increase in capital prices would have, and how that may differ across 
portfolios. 

2. High Gas Prices

Both MP and the Department examined the impact of a high gas price future; whereas MP only 
looked at the cost impact on its Base and Growth Plans, the Department re-optimized each 
Boswell future under a high gas price sensitivity. Minnesota Power concluded that increasing 
gas prices increases power supply costs. The Department concluded that increasing gas prices 
increases power supply costs, but that impacts of increased costs are similar across all three 
Boswell futures examined.  

Staff notes that while Minnesota Power’s conclusion was not particularly insightful, the 
Department’s conclusion was. It means that the Commission does not need to base its Boswell 
decision on whether or not it believes gas prices will be high. 

D. Reliability Modeling

Both Minnesota Power and CEOs presented SERVM reliability modeling that shows LOLE and 
EUE outputs.  

While Minnesota Power modeled the Company as an island in SERVM, CEOs created a 300 MW 
proxy market, demonstrating that the presence of a proxy market significantly improved the 
Company’s reliability outlook. Staff agrees with CEOs that modeling some degree of market 
access is logical; Minnesota Power wouldn’t model itself as an island in its EnCompass models, 
and in fact, when it does so as a sensitivity, the resulting costs are multiple orders of magnitude 
greater than its base case.211 However, if the goal of a reliability analysis is to create 
benchmarks generally, it could be more helpful for MP to model itself as an island simply as a 
consistent baseline. 

Staff also is sympathetic to Minnesota Power’s argument that any chosen plan would ideally 
maintain or strengthen the Company’s reliability position relative to the current position. For 
example, the Company currently found that its current LOLE metric is 100 event-days of 
unserved energy every ten years (one hundred times MISO’s current 1-in-10 LOLE standard); it 
would be logical that the Commission would want to only approve plans that maintain or 
reduce the number of event-days in the ten-year period. 

However, Staff advises caution. Ultimately, MISO—not Minnesota Power—is responsible for 
ensuring that the 1 in 10 LOLE and other reliability standards are met. Minnesota Power pays 

211 See Table A19 above. 
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MISO for this service, and MISO sets prices and planning reserve margins in a way that is meant 
to appropriately incentivize its reliability standards. As long as these market prices, PRMRs, and 
other market assumptions are appropriately reflected in EnCompass, reliability should follow. 
Minnesota Power has discussed its concern that MISO will be facing reliability challenges in 
upcoming years, and that market prices may subsequently increase. Staff agrees this is a 
concern. It is incumbent upon modeling analysts to try and capture this risk in their models. 

All this is not to say that the Commission should ignore reliability; the Commission can and 
should consider reliability within the broader discussion of resource plans. However, it is more 
important that the Commission use the reliability metrics to better inform itself of Minnesota 
Power’s market risk exposure. The Commission is by no means required to choose a plan that 
improves Minnesota Power’s “island” reliability metrics, especially when doing so could be the 
more harmful option to Minnesota Power’s ratepayers. Therefore, Staff advises that the SERVM 
results be used as a supplemental source of information, and not the primary means for 
determining the size, type, and timing of resource additions within a resource plan. 

E. Conclusion

Staff advises that the Commission should not choose the MP Growth Plan based on the 
modeling; it does not capture cost changes associated with the OBBBA, and thus is too 
outdated to be meaningful. Although not as big of a problem, Department’s Growth Plan 
models are also outdated because they use a CC add date of 2030 instead of 2035. Staff 
concludes that if the Commission wishes to pursue a Growth Plan in the current proceeding, it 
should request updated modeling from MP and the Department. 

In evaluating Base Plans, much of the Commission’s decision will come down to risk tolerance 
and tradeoff priorities. A plan that relies more heavily on market purchases may be able to 
avoid new gas additions and may result in lower emissions and better carbon-free 
performance. However, such a plan also has the potential to result in an under-built system 
that exposes the Company more heavily to market prices. If the Commission is comfortable 
with these market exposure risks, it may wish to pursue CEOs’ preferred plan (CEO Alternative 
Four). If the Commission is not comfortable with market exposure risks and would prefer the 
risk of potentially over-building its system, the Commission may wish to pursue either MP’s or 
the Department’s preferred plans. Alternatively, the Commission may wish to defer decisions 
outside of the 5-year action plan, as suggested by the Department. 

Finally, Staff reiterates that the current record does not facilitate the easy comparison of each 
party’s preferred plans. Staff attributes this, at least in part, to a lack of cross-checking of 
preferred plans across party models. The only case in which this was truly done was in the CEO 
Re-Run of MP Base Plan. 

To cross-check its preferred plan across MP’s preferred plan, CEOs: 
1) updated their model with preferred assumptions,
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2) ran the MP Base Plan through their production cost model,
3) determined their own preferred plan,
4) re-ran their preferred plan through their production cost model, and
5) compared the costs of their preferred plan to MP’s on more equal footing.

Ideally, CEOs would have gone two steps farther and: 

6) run the Department’s preferred plan through the CEO production cost model, and;
7) compared the costs of their preferred plan to the Department’s on more equal
footing.

This same type of cross-checking was not done by Minnesota Power or the Department, or at 
least the record does not reflect such activity. However, to adequately compare plans, each 
modeling party should run their own and each other preferred plan through their production 
cost model. 

The Commission may wish to consider directing MP to do this in the course of its next resource 
plan, or requesting that other modeling parties such as the Department and CEOs do the same. 
Alternatively, Staff could request this of the modeling parties during the next proceeding. In any 
event, Staff recommends that in the future, the Commission consider evaluating different party 
plans against each other after they have been run through each party’s production cost model. 

Finally, Staff recommends that the Commission direct MP to inform Staff as soon as possible 
when modeling files are exchanged in discovery; Staff further recommends that any Sharepoint 
used for modeling file sharing sequester any potentially Ex Parte communication files (i.e., 
those exchanged outside of discovery). (Decision Option 94) 
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